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1.

2.

Section 6.2.7. Import & Export: Removed a figuréarmake it consistent with the
export functionality in EDMS, which only has 2 stdpstead of three.

Section 6.4.2.1. Weather Data Requirements: ExphseetiondJse Annual Averages
andUse Hourly Meteorological Datto provide a more detailed explanation. Added
sectionBase Elevation

Section 6.6.5. All Model Inputs: Added section &sdribe theAll Model Inputs
functionality.

Updated several instances where the section refensas zero (e.g. section 0) with the
correct reference number.

Revision 3 (03/21/07)

1.

2.

3.

Section 6.2.3. Open. Added a note concerning ceienf user-created objects and
flight profiles for helicopters in EDMS 5.0.

Appendix A. EDMS Tutorial. Updated screenshotshovs results obtained using the
new release of EMDS (5.0.1).

Appendix B. Import/Export File Formats. Updateblés and examples to make them
consistent with the functionality of the new EDM&ease (5.0.1).

EDMS 5.0 Series Releases:

EDMS 5.0 released on January 29, 2007
EDMS 5.0.1 released on March 21, 2007



Preface

This User’s Guide is intended to provide detailgdimation on the functionality of the model
and acts as an extension and elaboration of tHmeinelp. The section on References provides
an extensive listing of documents that may be ghir assistance to the user in the use of
EDMS and the preparation of an Environmental Im@&atement (EIS).

This user manual provides instructions for installand using EDMS version 5.0. The manual
describes how to enter data, how to obtain varfotmas of output, and includes an example that
exercises many commonly-used features of the soétwWidne chapters are organized in the
following manner:

» Chapter 1 provides a brief history of the evoluttdlEDMS, instructions for installing
the software, a note to users of EDMS from outsidie United States, a high level
overview of the model architecture, and a summath@features and limitations of
EDMS.

» Chapter 2 gives a summary of the types of dataphdeddoy EDMS for generating an
emissions inventory.

» Chapter 3 gives information about weather datathedirport layout..

* Chapter 4 is similar to chapter 2 and providesstdgtion of the data used to estimate
concentrations.

» Chapter 5 describes the functionality offered yEHDMS utilities, including:
operational profiles, user-created aircraft, grosapport equipment and auxiliary power
units.

» Chapter 6 in contrast to the previous chapterssgipecific step-by-step instructions for
interacting with each of the EDMS screens. It scpated that most users will read
chapters 2 through 5 to familiarize themselves EEWMS and then will use chapter 6 as
a reference when working with the model.

* Appendix A contains an example study to allow neers to learn the basics of
performing an emissions and dispersion analysis B2MS.The example uses
fictitious data and should not be the basis for anyegulatory action.

* Appendix B describes that import and export formestsd by EDMS 5.0. Advanced
users can use the import and export utility to lsgpaost of the EDMS user interface.

* Appendix C provides photographs of the GSE Referdiadels used in EDMS 5.0 to
allow for a more accurate selection of GSE forualgt

As a companion to this user manual, Bi2gMS Technical Manugrovides detailed descriptions
of the algorithms and data used by EDMS 5.0. Inteuid the answers to Frequently Asked
Questions and contact information for receivingitoldal support are posted to the EDMS web
site. A link to the EDMS web site can be found at
www.faa.gov/about/office_org/headquarters_officep/models/
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1 BACKGROUND INFORMATION

1.1 History

EDMS is a combined emissions and dispersion maated$sessing air quality at civilian airports
and military air bases. The model was developethbyFederal Aviation Administration (FAA)
in cooperation with the United States Air Force AF$ The model is used to produce an
inventory of emissions generated by sources on aodnd the airport or air base, and to
calculate pollutant concentrations in these envitents. A timeline of development history of
EDMS is given in Figure 1-1.

Figure 1-1: EDMS History.

EDMS History

1997
1991 .
Re-Engineered as 2000 2002
EDMS EDMS 3.0
\l \l EDMS 3.2 EDMS 4.1
Y v v \l y i/ yy
198 1 1T 1 T 4 | T T A | A AL A
1990 1995 2000 06
2001
1993
EDMS 4.0
EPA Preferred ] ]
Guideline Model First release with AERM
1998

FAA Required Model
for Aviation Sources

1985 EDMS 4.3
Complex Source Microcomputer Model
Introduced Aircraft PM (FOA 2.0)

EDMS 5.0

Current Version

In the early 1970s, the FAA and the USAF recognittezl need to analyze and document air
guality conditions at and around airports and aises. Each agency independently developed
computer programs to address this need. The USAElaged the Air Quality Assessment
Model and the FAA developed the Airport VicinityrApollution Model (AVAP). These models
were used to perform limited air quality assessment the late 1970s. Recognizing the
inefficiency of maintaining two non-EPA approved aets, the agencies agreed to cooperate in
developing a single system that would have regfataperational and economic benefits. The
result was the EDMS development effort jointly sogipd by both agencies and leading to a
model listed among the EPA’s preferred guidelinalats.

Emissions modeling in the FAA began with the e&implex A modeling efforts using the HP-
97 calculator. The Simplex A algorithms includedcakations for aircraft takeoff plume

dispersion. In the 1980s, the model was moved ¢oApple Il computer and the Simplex A
algorithm was expanded to include dispersion catauts for roadways, parking lots, and power
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plant sources. The revised and enhanced Simplexdehbecame known as the Graphical Input
Microcomputer Model (GIMM). GIMM was ported to a P@nd further enhanced by
improvements in processing speed and refinemetiieoEmissions inventory calculations. This
enhanced version of GIMM became known as EDMS. 9871EDMS was reengineered for
Microsoft® Windows™ and included the algorithms from the Environmeieaitection Agency
(EPA) dispersion models PAL2 and CALINE3. With tledease of version 3.0 in 1997, EDMS
became the FAA-preferred model for air quality asssent at the airport and air bases. In 2001
EDMS 4.0 was released which marked the transitoBRA’s next generation dispersion model
AERMOD as the main dispersion engine behind EDM&d #he introduction of aircraft
performance data to allow EDMS to estimate therdmuion to concentrations from aircraft up
to 1,000 feet above the ground.

In 2004, the FAA re-engineered EDMS once agaimke tadvantage of new data & algorithm
developments and released the software as EDM3ovie4s2. This version of EDMS allowed

users to select the version of EPA’'s MOBILE mods,(5b, or 6.2) to use for on-road vehicle
emissions estimation. An interface to EPA’s AERMAd?rain processing module was also
provided for the first time in this release. AERM@Bxsion 02222 was bundled with the EDMS
software and was the most current version of AERM&/ailable as of September 30, 2004.
Incremental releases of EDMS 4.3 in 2005, EDMS i4.2006, and EDMS 4.5 also in 2006
provided updates to the system data, and updatdsPéf models. In particular, EDMS 4.4

contained an upgrade of AERMOD and AERMET to ver$id300, which was the first version

of AERMOD promulgated by the EPA.

Also in 2004, the FAA embarked on development ®hiéxt generation of airport analysis tools,
known as the Aviation Environmental Design Tool (A\B. The development of this toolset is a
6-year effort that will result in the ability to mel noise and emissions interdependencies.
AEDT is being developed in phases and leveragesiniestment made in EDMS and the
Integrated Noise Model (INM). Today, the first geaof development is complete, which
represents a 2 year effort, and harmonizes theriymte system data from both of those models
as well as the aircraft performance calculationhoés.

EDMS 5.0 has been given a new architecture andidesl over 150,000 new lines of code to
support additional enhancements to its capabildies the evolution toward AEDT. A study can

now contain multiple scenarios, multiple airportedaspan multiple years, with emissions or
dispersion being run for all at once. The First @rd\pproximation version 3.0 has been
incorporated for estimating PM emissions from jetraft. Aircraft fleet data have been

harmonized with INM, and a common dynamic flightfpemance module exists in both tools as
well, that accounts for aircraft weight and metéagal conditions. EDMS 5.0 represents the
state of the art for airport emissions modeling andmportant step toward the development of
AEDT.

1.2 EDMS Requirements and Installation Procedures

1.2.1 Hardware Requirements
The EDMS software runs on a PC with the followmgpimumhardware requirements:

* Intel Pentium 4 processor or compatible operating & GHz or greater
« 512 MB RAM (1 GB recommended for dispersion anayse

* 2 GB free disk space minimum, 10 GB free disk spacemmended

» CD-ROM drive
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* Mouse or other pointing device

1.2.2 Operating System Requirements
The EDMS software is a 32-bit WindoWsative application, compatible with the following
operating systems:

« Microsoft® Windows™ 2000 or XP

1.2.3 Installation Procedures

The EDMS software, data files, and example studresprovided on CD-ROM. To install the
EDMS software and components:

* Insert the EDMS CD into your CD-ROM drive.
* Run the program Setup.exe on the CD.

The EDMS setup program will then guide you throtighinstallation process. You will have the
option of installing the EDMS 5.0 software filesngplete with bitmaps, sounds and fonts or
installing the software files only. A complete ialkation (software, bitmaps, sounds and fonts)
requires about 700 megabytes of hard drive spabe. typical installation (software alone)

requires about 60 megabytes of hard drive spaceenvhe installation setup is complete, an
EDMS folder will be created with icons to launcle ttmodel, the on-line help and the un-installer
program for removing EDMS from the system.

1.24 A Note for EDMS Users Outside of the United States of America
In order to run dispersion, surface weather datadsired in one of the following formats:

« TD-3280
 TD-3505
« CD-144

« HUSWO
« SCRAM

« SAMSON

Surface weather data must be converted to onesétformats to be used in EDMS.

In addition, an early morning upper-air soundingegquired in either TD-6201 or FSL format.
Typically, these soundings occur at 00:00 GMT a2ddQ@ GMT, which does not provide a
sounding at the necessary time for much of theggltflan appropriate sounding is not available
for your location, the Lakes Environmental Upperr AEstimator (available from
www.weblakes.coin may be appropriate. Specific guidance regarding AERMET data
requirements are provided in the AERMET Users @uid available from
www.epa.gov/scram001/7thconf/aermod/aermetugb.pdf
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13 System Architecture

131 Components and Modules

In offering functionality for performing both an ésions inventory and dispersion modeling,
EDMS consists of several layers of interaction egicted in Figure 2-1. This figure is a high
level representation of the interaction betweefeddint components within the framework of a
single integrated environment.

The back-end for both the emissions inventory ampedsion modeling is the database

comprising tables for system data and user-crestedces. The front-end is the graphical user
interface (GUI). The user interacts with the maaledl the database through the GUI. At the GUI
level, the user performs data entry (with parameddidation), executes commands, and receives
visual feedback of both data entered and resutisrgéed. The middle portion between the GUI

and the data tables is the core of the EDMS apmitaand contains the set of classes and
functions that represent each emissions source disigersion object and its associated

properties. This middle layer allows for study asydtem data to be retrieved from disc and
stored in memory while the study is open to endb& user to make changes without those
changes immediately altering the original studyd@e.

This architecture is typical of current-day muiéred applications and allows for modularity of
components by separating the database-relatedidnadrom the core business logic from the
graphical user interface. Providing modularity willove to be an important benefit as EDMS
continues its transition into the AEDT environmenthe future.

External interfaces to EDMS are shown with a dashexdler in Figure 1-2. These programs
include: AERMAP, AERMET, AERMOD, and MOBILE, all ofvhich are maintained by the
EPA. For all of these programs, inputs are coldteough the GUI, passed to the business
layer, and sent to the external program for prangs®©nce the run is complete, the results and
associated messages are interpreted by EDMS apldyksl to the user.
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Figure 1-2: EDMS System Architecture.
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In addition, EDMS contains an Aircraft Performandedule and Aircraft Emissions Module
that are common to components in AEDT.

The emissions processor uses a combination of EBdelm and best available models from
other sources such as CAEP for calculating airceaitssions, on-road and off-road vehicles
emissions, and stationary source emissions. On-vehitle emissions are calculated by the
version of EPA’'s MOBILE model selected. The disjmmsmodeling module generates input for
the EPA-developed dispersion model, AERMOD. EDM&rsf the flexibility of allowing the
user to perform an emissions inventory only orddiional also perform dispersion modeling.

The view modules permit the user to view outputeptor concentrations and system data stored
in the database. They also allow the user to vigwaphical representation of the various sources
in the database. EDMS contains a reporting comgof@ngenerating emissions inventory
results formatted for the printer. Dispersion resahd reports are generated by AERMOD.

In addition, the model incorporates utilities fargorting and exporting some types of data, and
allows the user to add customized aircraft typed gmound support equipment to the system
database. A detailed description of the algorittamd data used by EDMS can be found in the
EDMS Technical Manual.



1.3.2 EDMS Modeling Options

EDMS performs two primary functions: generating €sions inventories and performing
dispersion analyses. Performing a dispersion aisahgxjuires first generating the emissions
inventory for the same set of user inputs.

1.3.2.1 Enabling Dispersion

The first option is whether to enable dispersionalling dispersion forces the selection of
several other options in order to provide greatecigion and greatly increases the amount of
time needed to generate the emissions inventodytrars should not be selected unless needed.

1.3.2.2 Aircraft Times in Mode Basis

“Times in mode” refers to the amount of time ancidft spends in different portions of a
landing-takeoff cycle (LTO). In EDMS an LTO cycle divided into six phases: approach, taxi
in, gate, taxi out, takeoff and climb out. The aimrte modes consist of the following portions of
the LTO cycle: approach, takeoff and climb out. Tlhading roll portion of the approach
segment is incorporated into the taxi in time. Ehare two options for determining the times in
mode for the aircraft being modeled®erformance Basedand ICAO/USEPA Default
Performance based modeling uses the specific miefrand engine characteristics along with
weather data to model each flight dynamically. ICASEPA defaults are standardized values
read from a table.

Performance based modeling is required when digpeis enabled.

1.3.2.3 Aircraft Taxi Time Modeling

The two options for determining taxi times ayser-specified taxi times for each aircrafhd
Delay and Sequence Modelirfgpr user-specified taxi times, the user can @edfiefaults for taxi

in and taxi out times that apply to each aircralfied to the study. These taxi times can then be
changed for each aircraft if necessary. Delay aedu8nce modeling takes into account the
aircraft operational schedule demands, active ryrueafigurations, and delays associated with
airport capacity to model the ground movement ef afrcraft and determine specific taxi times
for each aircraft operation.

Sequence modeling is required when dispersionabled.

1.3.2.4 Aircraft Schedule Options

If the user has a schedule file, which contains stieeduled pushback and landing times for
every aircraft, it can be used by EDMS as the Hasisequence modeling, and also to determine
the number of operations for each aircraft typendf schedule file is available, EDMS can
generate a “pseudo-schedule” from the annual dpesasind operational profiles, and use that as
the basis for sequence modeling when that is sslect

1.3.2.5 Weather

The options for weather ardse Annual Averageand Use Hourly Meteorological Data

Regardless of that choice, the user can also setniking height to anything from 1,000 to
10,000 feet. The mixing height provides a verticatoff for EDMS’s modeling of aircraft

emissions. Hourly meteorological data must be meed through AERMET.

Hourly weather data is required for dispersion.
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1.3.3 Structure of an EDMS Study

There are three independent aspects of an EDM$:dtugl scenarios, the airports and the years.
Each study must have at least one scenario, operaand one year defined. These are arranged
in a hierarchical manner to facilitate the desigmgramming and maintenance of EDMS.
Within the study the scenarios are given the higraask, followed by the airports and finally the
years.

As shown in Figure 1-3, in the left pane of thedgtwindow is a tree showing the structure of
the study. By clicking on a name or the precedicwnj the user can select what is currently
active: the whole study, a particular scenario,canario-airport combination, or a scenario-
airport-year combination. Selecting a lower-leviem implicitly means that the higher-level
items to which it pertains are also selected. Kkan®le, selecting a particular year would give
access to the items associated to the airportasiceand study above it in the tree, as well as all
application level functionality. Right-clicking aaname will bring up a menu with some options
germane to that item.

Figure 1-3: Main Window, Study Tree.
=4 EDMS 5.0 - [Multiple Containers, Years Study] E]@

) File Emissions Airport  Dispersion  Wiew Utiities ‘Window Help - & %

DEE&S % = &EE ¥
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Configurations 2 in studw,
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1.3.3.1 Application Level

User-created AircraftUser-created GSEndUser-created APHE are defined at the application
level, that is, they can be created without havngtudy open, and once defined they are
available to any study created under that instattadf EDMS. This essentially permits the user
to add custom extensions to the corresponding reystbles.

1.3.3.2 Study Level

When the whole study is selected, then the usenbesss to features and data that apply to the
whole study. Accessible features include the ogtiander theFile menu,Update Emissions
Inventory under theEmissionsmenu,Run AERMODunder theDispersionmenu, all options
under theView menu except théirport option, all options under thdtilities menu except
Operational Profiles the Windowmenu andHelp menu.Update Emissions Inventognd Run
AERMODare run for all scenarios-airport-year combinaiarnere the data have changed since
they were last run. Study properties are storedisilevel.

1.3.3.3 Scenario Level

This level consists mainly of settings for modelimgtions such as the choices for the times in
mode and taxi times. Users can create several sogneepresenting different modeling options
for comparison.

There is no data at this level except the sceraoperties, which were already accessible via
the Study Properties> Scenarios> Scenario Propertieslialog chain at the study level, and
hence the available options are the same as ofttidy Level. The right-click menu for the
scenario name in the study tree provides anothértpahe same functionality. The scenario and
airport are largely independent of each other witihie study and only when both are selected
does more functionality become available.

1.3.3.4 Airport Level

Only information entered on th&irport Propertiesdialog is tied to the particular airport, and
applies across all scenarios for that airport endtudy. All other data at this level are assodiate
with the scenario and airport combination. The gefmat can be defined at this level include
weather, gates, taxiways, runways, taxipaths, rynvemfigurations, and the emissions sources
that are included. The operational information éach source is not associated with this level,
since it can change from year to year. All airpayput definitions such as runways apply to only
the specific scenario and airport combination. Tamlel variations in airport layout, the user can
create multiple scenarios with one airport, or handtiple instances of the same airport under a
single scenario, with a separate layout for eaehato-airport combination.

At the airport level more menu options are avadalilowever there are instances where some
portion of a dialog is disabled, because the in&drom is specific to a particular year, primarily
operational usage data. The menu items accesdilifésalevel include théirport menu, the
Airport option under th&iewmenu, and th®perational Profilesoption of theUtilities menu.

1.3.3.5Year Level

This level is the lowest and most detailed leveld aontains information that varies for each
year. Operational usage data (such as nhumberesftipns and the duration of each operation)
for emissions sources is associated with this Jeselit can only be entered when a particular



year is selected. At the year level there are strictions on menus or dialog due to the selected
level.

1.34 Working with an EDMS Study

When setting up a study, it is usual for the usefirst choose the study properties, and then
define the airports to be used followed by the ades. However, if comparing different, but
similar, airport layouts, say for instance becanfse contemplated runway addition or extension,
the user could first define all the airport featuia the baseline scenario, and then use the
duplicate scenario option (available by right-ciigkthe scenario name in the study tree), which
will copy all of the already defined airport featgar emissions sources and scenario options into a
new scenario.

Study properties such ait Systemapply to the whole study. For example, selectifegric
units will cause all fields on all dialogs and vew display and/or accept metric units.

Under the scenario propertieSystem Aircraft Times in Mode Basisd TaxiTime Modeling
Optionsalter the method used to compute those paramsittis that scenario.

The selection of certain options within the study @lso affect the availability of options in
other parts of EDMS. The most significant of thesstrictions are the enabling of dispersion and
the selection of sequence modeling vs. using defaxil times, which are discussed below.

1.3.4.1 Dispersion Related Restrictions

Dispersion is enabled or disabled by checking ochecking, respectively, th&nable
Dispersion Modelingheckbox on th&tudy Propertieslialog.

In order to perform dispersion modeling, EDMS haskhow both when and where any
emissions took place. This requires that perforradbased aircraft modeling (for airborne
movement) and sequence modeling (for taxiing) e uSo if dispersion is enabled, then on the
Scenario Propertiesialog, undeSystem Aircraft Times in Mode Bad?erformance Basewill

be required while théCAO/USEPA Default Times in Modeill be disabled, and undéraxi
Time Modeling Options, Sequence Modelivih be required, while th&ser-specified taxi times
for each aircraft option will be disabled. Consequently, requirerserglated to sequence
modeling (described in the next section) will alwde in effect when dispersion is enabled.

Buildings are not considered to have emissions,dant affect airflow for dispersion. So the
Buildings option under the Airport menu is disablethien dispersion is not enabled. The
Dispersionmenu and thé&oncentrationsoption under thé/iew menu are also available only
when dispersion is enabled.

Dispersion also requires the use of hourly metegioal data. Thé&Veatherwizard, activated
under theAirport menu, has options dfse Annual AverageandUse Hourly Meteorological
Data. Use Annual Averagas disabled when dispersion is enabled.

1.3.4.2 Sequence Modeling Requirements

Sequence modeling is one of thaxi Time Modeling Optionsn theScenario Propertiedialog,
and is required for dispersion, but can also bed Use emissions inventories if a detailed
modeling of taxi emissions is desired. To use segeienodeling, the user must define the gates,
taxiways, runways, taxipaths, and runway configare for the airport. Default taxi times are
not used with sequence modeling and that menuigemat available under th&irport menu.
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If instead,User-specified taxi times for each aircrdihs been selected, the airport features are
not needed and the associated menu items undgirgaat menu will be grayed out, btefault
Taxi Timeswill be enabled.

1.35 EDMS Screen Layout

The main study window is divided into two panese Téft-hand pane holds the study tree, which

reflects the study structure described above. Wdviehnode of the tree is selected is the one that
an open dialog will refer to. The right-hand pahews the next set of nodes down in the tree, or
if at the lowest (year) level it shows how manyeaich emissions source or airport component
have been defined.

Menus pertinent to a nhode are available at allléegrcept the year level by right-clicking on the
node.

1.3.6 Functional Flow - Emissions

Overall, the fundamental usage of EDMS is to fpstform an emissions inventory, after which
the user can chose to continue to model the digpes the emitted pollutants calculated. As
shown in Figure 1-4, to perform an emissions inwgnthe user would follow the following
steps:

1) Set up the study by adding scenarios and agpand choose which modeling options
to use.

2) Define all emissions sources, including operatiaisage.

3) Define the airport layout if sequence modelirgswselected.

4) Select a weather option: annual average or ZW¢retuires running AERMET).
5) SelectUpdate Emissions Inventary

The simplest way to generate an emissions inverdady obtain a course estimate of the total
annual emissions is to perform the first two stepsl use the ICAO/EPA default times in mode
along with the default operational profiles, an@ #innual average weather from the EDMS
airports database. Doing so would only considetdbs number of operations for the entire year
without regard to when those operations occurred.

NOTE: Conducting an emissions inventory in this manrgergenerally not sufficient for
obtaining FAA approval.

If a more precise modeling of the aircraft taxi ésnusing the Sequencing module is desired
(required if dispersion will be performed), therm thser must define the airport gates, taxiways,
runways, taxipaths (how the taxiways and runways wsed) and configurations (weather-
dependent runway usage). The resulting emissiolneyaan be viewed by selectikgissions
Inventoryon theView menu. These results can be printed by sele&trimg under the~ile menu
while viewing the emissions inventory.
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Figure 1-4: EDMS Functional Flow
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1.3.7 Functional Flow - Dispersion

To run a dispersion analysis, the user must figsiegate an emissions inventory while dispersion
is enabled. Because of this, the methodology useddnerating the emissions inventory is also
the same one used to calculate the emissions $pediion purposes. This inventory will take
many times longer than the same one without digpeenabled, because EDMS must generate
(.HRE) files which contain all of the emissions kea into hourly bins by source and the (.SRC)
files that define all the sources. Also, enablingpdrsion forces the selection Bérformance
Basedtimes in modeSequence Modelingnd hourly meteorological data.

In addition, to run dispersion the user must defieeeptors, which are points at which the
concentration of pollutants will be computed.

Next, the user can optionally run AERMAP, which Ivaljust the elevations of all emissions

sources and receptors to the terrain data supgiied.will override any user-defined elevations
that had been entered.
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Next, the user must specify the AERMOD run optiansl generate the AERMOD input (.INP)
files.

And finally, the user runs AERMOD within the EDM3JGto generate the concentrations at the
receptors.

The resulting concentrations can be viewed by sap€oncentrationsunder theView menu.
These results can be printed by selectiignt under theFile menu while viewing the
concentrations.

1.3.8 Features and Limitations

EDMS incorporates both EPA approved emissions itorgnmethodologies and dispersion
models to ensure that analyses performed with ppécation conform to EPA guidelines. Since
EDMS is primarily used in the process of complyimijh EPA air quality requirements (e.g.
through an environmental impact statement) it ipanative that the application uses the most
current data available. For this reason, it is FA&\’s intention for the database to contain a
comprehensive list of aircraft engines, ground suppguipment, aerospace ground equipment,
auxiliary power units, vehicular, and stationaryme emission factor data. However, there may
be cases where the database does not contain ificspata element (e.g. a newly available
emission factor). In these cases, EDMS tries toaralowances for the user to enter their own
data and will perform parameter validation wheregildle. The pollutants currently included in
the emissions inventory are CO, THC, NMHC, VOC, N®Ox, PM-2.% and PM-16. Other
pollutants such as lead, ozone, and hazard aitpalis have not been included in the application
due to several reasons including lack of availatdtn, the lack of approved methodology, or
analysis boundary (e.g., EDMS analyzes emissiodsd#persion in a local area on the airport
but addressing ozone would require a regional argly

EDMS performs dispersion analysis by generatingiinp EPA’'s AERMOD dispersion model,
and provides an interface to the complex terrainlute® of AERMOD. To use this function, the
user can run AERMAP (the AERMOD terrain pre-processs a part of EDMS. The pollutants
currently included in EDMS for dispersion analyasie CO, THC, NMHC, VOC, NOx, SOx,

PM-2.5 and PM-16. Concentrations of the included pollutants areegeted for comparison

with all the Primary NAAQS and most of the SecopddAAQS.

! PM-10 and PM-2.5 emission factors are only available for ground support equipment, on-road vehicles,
stationary sources, and training fires.
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2 Emissions Calculations

An emissions inventory is a summary of the totalws emissions of the modeled pollutants for
the sources defined in a study. Depending on thegse of the study, the emissions inventory
may be an end in itself or an intermediate stemtda performing a dispersion analysis.

EDMS calculates emissions of eight pollutants:

CO (carbon monoxide),

THC (total hydrocarbons),

NMHC (non-methane hydrocarbons),
VOC (volatile organic compounds),

NOx (nitrogen oxides),

SOx (sulfur oxides),

PM-10 (particulate matter, 10 microns) and
PM-2.5 (particulate matter, 2.5 microns).

N~ WNPE

2.1 Data Input Overview

The Study Propertiesvindow allows the user to specify whether the entistudy will be used to
generate only an emissions inventdenéble Dispersion Modelingot checked), or an
emissions inventory and a dispersion analysisaple Dispersion Modelinghecked). If
dispersion is not enabled, then only the inputsiired for conducting an emissions inventory
will be editable on each of the windows, but moreling options will be available since there
are fewer restrictions.

To enter data for a specific type of source (ergraft, stationary sources, etc.), click on the
scenario, airport, and year combination on theystrek view and select the appropriate source
type from theEmissionanenu. The menu options are described in moreldet@hapter 6).

The parameter values for individual records arpldised by selecting the record in timeStudy
list box. These values may then be modified. Cheumgede to a record are remembered while
accessing a different record, but changes areppieal unless th&pply button is pressed.
Exiting a window without pressingpplywill result in all changes being discarded. Parame
validation is built into the interface, so in theeat of an invalid entry, a pop-up window will be
displayed that indicates the range of acceptabileegsa

Two similar parameters found in all of the emissispources windows aiéearlyandPeak
Quarter Houractivity. For most emissions inventory cases ahalyst would obtain annual
activity numbers. However, if the activity at thegik quarter hour is the only known variable
then the user would create a set of operationdll@sounder thd=ile menu, that accurately
represent the distribution of this activity overeartire year. Upon entering the value Reak
Quarter Hourand choosing the appropria@arter Hourly Daily, andMonthly operational
profiles, EDMS automatically computes a correspogdiearlyvalue. The following sections
describe the emissions inputs required for airaeffitvity, ground support equipment (GSE)
populations, vehicles on roadways, vehicles in ipgrkacilities, stationary sources, and training
fires.

2.2 Aircraft Activity

Aircraft activity is specified by adding recordstive Aircraft Operations and Assignments
window found under thEmissiongmenu heading. To specify aircraft to be includethie study,
choose an aircraft type and engine type fromAtbailable Aircraft/Engindree andAddit to the
In Studylist box.
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EDMS models aircraft activity with 6 modes of ogeya corresponding to the following
portions of a Landing-Takeoff (LTO) cycle. Thesedes of operation only apply to the aircraft
main engines; APU emissions are calculated ancpted separately.

1. Approach: The airborne segment of an aircraft'szatrextending from the start of
the flight profile (or the mixing height, whicheveis lower) to
touchdown on the runway.

2. Taxiln: The landing ground roll segment (from tbdown to the runway exit) of
an arriving aircraft, including reverse thrust, ahe taxiing from the
runway exit to a gate.

3. Gate: Aircraft main engine startup. Even though ARlWd GSEs assigned to
aircraft physically release emissions at the Gy emissions are not
included in the aircraft Gate mode of operatiord are instead reported

separately.
Taxi Out: The taxiing from the gate to a runway .end
Takeoff: The portion from the start of the grourdl on the runway, through

wheels off, and the airborne portion of the asegnto cutback during
which the aircraft operates at maximum thrust.

6. Climb Out: The portion from engine cutback to thme ef the flight profile (or the
mixing height, whichever is lower).

Each aircraft activity is expressed as either anvAl, a Departure, an LTO cycle, or a Touch

and Go (TGO), and each type consists of differemdes of operation. An Arrival consists of the
Approach and Taxi In modes. A Departure consisth®iGate, Taxi Out, Takeoff, and Climb

out modes. An LTO cycle consists of an Arrival anDeparture, and therefore consists of one of
each of the six modes of operation. A TGO consithe Approach mode, followed

immediately by the Takeoff and Climb out modes. T@#rations are generally performed for
training purposes, usually occur at military basesmaller civilian airports, and generally have

a flight profile that starts and ends at a muchdpaltitude than a regular LTO cycle.

EDMS offers two ways of calculating the amount wiigsions released in the airborne segments
and approach ground roll:

1. Using the International Civil Aviation OrganizatiolCAO) and Environmental
Protection Agency (EPA) Times in Mode (TIM) founda table, or

2. Using the aircraft performance module, which dyreatly models the flight of the
aircraft, based a flight profile using the methadpyl presented in the Society of
Automotive Engineers (SAE) Aerospace Informatiop&e (AIR) 1845.

The user selects the methodology, in$eenario Propertiesiindow, to be applied to all aircraft
in the system database.

NOTE: The dynamic aircraft performance-based modeling ofpon should always be
used in airport analyses conducted for FAA approvalinless prior authorization
is obtained from the FAA’s Office of Environment ard Energy.

The ICAO/EPA TIMs are based on broad aircraft catieg and provide more generalized times
spent in each of four modes: Approach, Idle, Takewfd Climb Out. The emissions determined
from these four ICAO modes are allocated to theousrEDMS modes of operation as follows:
the ICAO Approach, Takeoff, and Climb Out modesaitecated to the EDMS Approach,
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Takeoff, and Climb Out modes of operation, respetti while the ICAO Idle mode is broken
down into the EDMS Taxi In and Taxi Out modes oé@gtion. The ICAO TIMs have no flight
profiles associated with them, and they only deteenthe amount of time that an aircraft spends
in each mode, not its position. Because there ispatial information on the release of
emissions when using the ICAO TIMs, this modelipgian is not allowed when dispersion is
enabled. Instead, use of the performance-baseddwtigy is required when dispersion is
enabled.

The dynamic aircraft performance module providesenwecise and accurate modeling of
aircraft performance by taking into account theraift type, engine, weight, approach angle to
be flown (for arrivals), elevation and weather (@smherics). Using hourly meteorological
weather data, variations in the thrust used (andsoms released) for the same aircraft can be
observed at different times of the day and at ceffié airports due to the changing weather
conditions. When user-created aircraft are addedstnidy, the user can enter aircraft-specific
times for the takeoff, climb out, approach and Iagddle modes or assign a flight profile from a
similar aircraft in the system table.

For the EDMS Taxi In and Taxi Out modes of operatibe taxi times can either be user-
specified or generated by the sequencing modellatter is required when dispersion is
enabled.

Mixing heights less than 1,000 feet are alddwed in EDMS. The default approach and climb
out times in mode of both system aircraft using @EBPA TIMs and user-created aircraft are
based on a mixing height of 3,000 feet but arestdfuito reflect the user-specified local mixing
height. When the mixing height in théeathemwindow is modified, the times-in-mode for all
aircraft are automatically adjusted.

Aircraft engines are the actual source of emissionaircraft. EDMS treats each aircraft as a
combination of a specific aircraft type and engyye. For each aircraft type there may be
several different engine types available for us@mission factors may vary from engine to
engine. Consequently, different aircraft may geteeidentical emissions because they are
equipped with identical engines, or older aircrafty be outfitted with technologically newer
engines and generate fewer emissions. Default esddisplayed in bold) represent an actual
engine type which is the most common or the modelyiused engine type for that particular
aircraft type in the United States, Europe or warttk fleet based on recent data extracted from
the BACK aviation database. More information onda¢a used to determine the default engines
is available fronwww.backaviation.com

In each of the modes, the engines operate at pamdagly different power settings. The power
settings determine the rate at which fuel is bumubth, in turn, determines the quantity and
nature of emissions released into the atmosphere.

For most engines the emission factor data wasmdddrom the ICAO Aircraft Engine Exhaust
Databank, a publicly available database that casolaanloaded fromvww.qginetig.com The

data from QinetiQ is supplemented by engine enmmsstata provided directly from the
manufacturer and, for older aircraft, data contdimeEPA’s AP-42, Part Il, Section 1.

221 Aircraft Operations & Schedule

Operational information for aircraft can be enteiredne of two ways: (a) by specifying the
number of annual operations or peak quarter-hoaratipns for each aircraft, along with
operational profiles showing the relative actiity quarter-hour, day-of-the-week and month, or
(b) by specifying a schedule of operations. Infitet method, peak quarter-hour operations are
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converted into a pseudo-schedule using the selegiectional profiles. From that point on, both
methods are essentially the same.

2.2.2 Taxi Times and Sequence Modeling

In the Scenario Propertiesvindow, there are two options for determining séimeount of time an
aircraft spends taxiindgJser-specified taxi times for each aircraftdSequence ModelingVith
user-specified taxi times, the user can defineudefdor taxi in and taxi out times that apply to
each aircraft added to the study. These taxi tivagsthen be changed for each aircraft as
desired. However, because these user-specifieditaas do not have any information on the
location at which the taxiing occurs, this modelomgion is not allowed when dispersion is
enabled. Instead, the Sequence modeling optiayisired in order to provide the spatial taxiing
information.

Sequence modeling in affect performs a simulatiodynamically determine the taxi times, and
is required for dispersion, but can also be useeifigissions inventories. To use sequence
modeling, the user must define the gates, taxiwaysyays, taxipaths, and runway
configurations for the airport.

The Sequence module determines the active runwafigooation that is used at each hour of the
year based on meteorological information and tlee-specified activation parameters in order to
determine the associated airport capacity at eaahdf the year. This airport capacity
information along with demand information from thiecraft operational profiles or schedule are
provided to the WWLMINET delay model to determihe @irport throughput. EDMS then
adjusts the estimated gate push-back time (forrtiees) and estimated touchdown time (for
arrivals) into actual times that are possibly dethy

The Sequencing module models the movement of fi@iang the taxiways (as prescribed by
the taxipaths) between runways and gates for boiviray and departing aircraft. In addition,
modeling of taxi queuing is then done for deparfifghts, but not arriving aircraft, which are
assumed to have unimpeded taxi in to their gate.dgparture aircraft are sequenced in the
proper order to provide the duration that eachraitcpends on each taxiway segment. The
aircraft form queues along the taxiways that feed the corresponding runway-ends. This
detailed modeling of the usage of individual taxveggments during taxi in and taxi out
provides a more realistic modeling of airside opiers for both emissions inventory and
dispersion purposes.

2.3 Ground Support Equipment (GSE) and Auxiliary Power Units (APUSs)

Emissions are generated by ground support vehacidsauxiliary power units (APUs) while the
aircraft is parked at the gate. The following setsi cover Ground Support Equipment (GSE)
and auxiliary power units (APUs). GSE can be matdlbleth by assignment to an aircraft and by
population. GSE that are assigned to an aircrdfthave their operations depend on the activity
of that aircraft. GSE that are modeled as a pojulaiperate independently from aircraft
activity. Since APUs are onboard aircraft, theyalveays modeled based on an aircraft's
activity.

GSE emission factors used by EDMS are derived E&A’'s NONROAD2005 model and are
based on the following variables: fuel, brake hposeer and load factor. In addition, a
deterioration factor is applied based on the aga®tngine. GSE emission factors are given in
grams per horsepower-hour. EDMS allows users ecséhe EPA-derived national fleet average
age for a particular vehicle type, or to specify #xact age of an individual piece of equipment.
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231 GSE Assigned to Aircraft

Upon arrival at a gate, aircraft are met by GSHrlmad baggage and service the lavatory and
cabin. While an aircraft is parked at a gate, neobénerators and air conditioning units may be
in operation to provide electricity and conditioregd Prior to aircraft departure, GSE are
present to load baggage, food and fuel. When anafiideparts from a gate, a tug may be used
to push or tow the aircraft away from the gate nthe taxiway. Figure 2-1 depicts aircraft and
GSE activity at the gate.

Figure 2-1. Aircraft with GSE.

o o

GSE that are assigned to an aircraft are giverstiimenutes per arrival, minutes per departure)
based upon the type of service. For example, atfuek servicing a large commercial aircraft
will have a different operating time than the sdoet truck servicing a commuter aircraft. Tugs
are generally used to move commercial aircraft afn@y the gates, but are typically not used by
general aviation (GA) aircraft.

As system aircraft are added to the study, defaBE assignments are made for each newly
added aircraft. Default assumptions are used in EPit the user also has the flexibility to add
and remove GSE to and from aircraft and modifydperating times as well as other parameters
for assigned GSE. These default assignments aeel hg®n several categories of aircraft types
(e.g., wide body jets, cargo planes, commuter @i,cgeneral aviation, military jets, military
transports, business jets, etc.).

If site-specific information is available for GS&sEignments and operational times), it is
recommended that this data be used in place afdfault values. If the aircraft type is removed
from the study, all the GSE assigned to it willoate removed from the study. To modify the
assignment and/or the operating times of thesecesuselect th&SE & Gate Assignmetdb on
theAircraft Operations & Assignmentgndow.

GSE emissions generated per LTO cycle (or arrivaleparture) are the product of the emission
factor, horsepower, load factor and operating tifte.annual emissions this result is multiplied
by the number of yearly LTO cycles (or arrivals aiggartures) for the aircraft to which the
equipment is assigned. GSE emissions are not esdclfor TGO operations.

2.3.2 GSE Populations

For a population of GSE, the annual GSE emissiomshe product of the emission factor for the
given pollutant, horsepower, load factor, annualgesand population. The analyst can either
select Use default age distributidnwhich will cause GSE to be modeled with the ol
average GSE emission factors that were developédeby.S. EPA using NONROAD2005, or
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can selectSpecify a specific agewhich will apply the NONROAD2005 emission facédor a
specific vehicle. In the latter case, the fuel, ltbesepower and the year of manufacture
determine the zero-hour emission factor and theaageGSE type determine the deterioration to
be applied.

2.3.3 Auxiliary Power Units (APU)

Auxiliary power units (APUs) are most often on-bibgenerators that provide electrical power
to the aircraft while its engines are shut dowrm8&gilots start the on-board APU while taxiing
to the gate but, for the most part, it is startéekmthe aircraft reaches the gate. The on-board
APU is, in effect, a small jet engine and the cltans for the emissions generated by it are
similar to that of an aircraft engine operatingire power setting only. The methodology for
calculating emissions from APUs is adapted fromUt®. EPA's Procedures for Emission
Inventory PreparationVolume IV Chapters, which can be found at
www.epa.gov/otag/invntory.htnhike GSE, APU emissions generated per LTO cydetlae
product of the emission factor and operating timeltiplied by the number of applicable aircraft
LTO cycles. APU emissions for arrivals and depa&suare computed in a like manner, when
those are treated separately. For the purposeissiems calculations, APUs are assigned to the
same category as GSE. External APUs used by amafiifall into the category of ground
support equipment. In the absence of an APU oliegdle GSE, a combination of 400 Hz
electric power and preconditioned air (PCA) carsiygplied to the aircraft using a fixed system
at each gate to allow for normal operation. Fixgstems usually generate little or no emissions
at the airport and are not included in EDMS. APUssions are not calculated for TGO
operations.

2.4 On-Road Vehicles

Motor vehicle activity on roadways is specifiediire Roadwaywindow under th&missions
menu heading. Théraffic Volume(Yearlyor Per Peak Quarter Hogrrefers to the number of
vehicle traversals (one-way trips) on the roadwdne average speed (in mph) of vehicles
traveling on the roadway\yerage Speed$ one of the parameters necessary to determine a
MOBILE 6.2 emission factor (grams/vehicle-mile) tbe movement of the vehicles. The other
three parameters akanufactured Yearelevation Heigh)), and the average yearly temperature
which comes from the airport’'s weather data. Addidilly, MOBILE 6.2 allows the user to
choose between the default fleet mix and one olLéheehicle types. Selection of a specific
vehicle type will cause EDMS to assume that thelw@gy is used only by vehicles of the
specified type.

TheRoadway Lengtfield is used exclusively for emissions inventpyposes to determine the
total amounts of pollutants generated by vehici@galing the length of the roadway on their
way to and from the airport. Specify the total aiste (in units set on tif&tudy Properties
window) a vehicle would be expected to travel alingselected roadway. For a dispersion
analysis, thé&koadway Lengtis computed from the coordinates of the points dedine the
roadway, and is not editable. Access to the roademaigsion factors for the active record both
for viewing and editing purposes are on the lovgdntrcorner of the window. The total
emissions for a roadway are the product of the gomsfactors (given in grams per vehicle-
mile), the annualraffic Volume and theRoadway Length

Important: Unlike EDMS 4.x, EDMS 5.0 does NOT assuimt vehicles travel “round-trip” (i.e.
does not assume that each vehicle traverses a agamwee in each direction). So to indicate the
round-trip passage of 100,000 vehicles, a yeardffitrVolume of 200,000 should be entered
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Vehicular emission factors contained in EDMS ar&ated from the EPA's MOBILE 6.2. To
accommodate changing and/or varying regulatiorte®need for a more detailed analysis, the
user has the option of entering their own vehicalarssion factor data. Frequently, the user
would obtain this emission factor data by runnin@RILE with customized input.

Once the user has provided EDMS with the analysis ytemperature, elevation, vehicle speed
and class, MOBILE will run using the default segnThe control flag settings used by EDMS
for MOBILE 6.2 are summarized in (Table 2-The EDMS Technical Manuabntains

additional information about how EDMS models ond@zhicle emissions along with
instructions on viewing the MOBILE input file gera¢ed by EDMS and the output received from
MOBILE in return. Users should run MOBILE outsideEDMS, if they find that these defaults
are not appropriate for their airport.

Table 2-1: MOBILE 6.2 Control Flag Settings.

Control Flag VEIENES)

Gasoline fuel Reid Vapor Pressure (RVP) 11.5 pssfody years prior to 2009
8.7 psi for study years 2009 and later

Minimum daily temperature Average ambient tempegaftom the study setup
screen — 10.35°F

Maximum daily temperature Average ambient tempeeaftom the study setup
screen + 10.35°F

Calendar year Study year from the study setup screen

Evaluation month 7 (July)

Roadway type Arterial

Altitude “1” if the airport elevation is less than 5,000tfee

above sea level

“2" otherwise

2.5 On-Road Vehicles in Parking Facilities

Motor vehicle activity in parking facilities is spified in theParking Facilitieswindow (under
the Emissionamenu heading). Thdumber of Vehiclegrearlyor Per Peak Quarter Hogrrefers

to the distinct number of individual vehicles usithg parking facility. An entry and an exit of
the parking facility with any idling and vehicle rement together, count as one operation. The
average speed of vehicles traveling in the parKagility (Speed)is one of the parameters
necessary to determine the emission factors fominement of the vehicles using MOBILE 6.2.
The three remaining parameters akganufactured YearElevation and the average yearly
temperature, which comes from the airport’s weattaea. MOBILE 6.2 does however allow the
user to choose between the default fleet mix arsl @inthe 16 vehicle types. Selection of a
specific vehicle type will cause EDMS to assumet ttiee parking facility is used only by
vehicles of the specified type.

Note: In order to define a custom fleet mix of on-roesthicles, users must either run MOBILE
outside of EDMS and import the resultant emissiaotdrs, or make a copy of the parking
facility or roadway for each of the vehicle types.



Idle emission factors (grams/vehicle) are compitgdxtracting emission factors, as above, with
a vehicle speed of 2.5 mph and multiplying thestofs by thddle Time.The input for the idle
time is an estimate of the average time a vehpdnds idling between entry and exit. The input
for Distance Traveleds an estimate for the average distance a vetralels between entry and
exit. This field is used to modify the moving enngsfactors (grams/vehicle-mile). The moving
emission factors and the idle emission factors @mbined to produce a parking facility
emission factor (grams/vehicle).

2.6 Stationary Sources

The EDMS database contains emission factors faraégategories of stationary sources. Each
broad category is further broken down into sevspalific typesTheten categoriesurrently
included areBoiler/Space Heaters, Emergency Generators, Inaitoes, Aircraft Engine

Testing, Fuel Tanks, Surface Coating/Painting, DegjdArea Solvent Degreaser§and/Salt
PilesandOther.

Users can specify the category specific (and inescases type specific) emissions parameter
values or use the default emissions parameter s/allre specific methodologies for computing
stationary source emission factors are present@gprendix H of Air Quality Procedures for
Civilian Airports and Air Force Bases (the Air QiaHandbook). The general methodology for
calculating emissions from these sources consttieramount of fuel or substance consumed.

The Stationary Sourcewindow under thé&Emissiongmenu heading is used to specify stationary
source activity. After the selection ofCategory the first type is automatically selected from
Typedrop down menu and tlemission Parametelisst is populated with the appropriate
parameters, including the emission factors. Typidhle user will then selectBypethat best
matches the source that they wish to include irsthdy. TheCategoryandTypefields are keys

to retrieve default data from the database.

Based upon the nature of the fuel, the substamtsuoaed, or throughput, emission factors are
displayed either alsg/Metric Ton,Kg/Kiloliter, Kg/Thousand Cubic Meters, Kg/Hour or
Kg/Test CycleEmission factors and parameters may be modifitgbiuser obtains site-specific
data, but there is mealidity checking performed to verify that the nifeetd emission factors are
actually valid for the selectgdategoryandType

TheYearlyand PePeak Quarter Houralues specify the amount of time, fuel or substan
consumed or throughput, and these are specifibteinic Tons Kiloliters, Thousands of Cubic
Meters,Hoursor Test Cycless appropriate. EDMS gives the user the flexibititidentify
generic stationary sources. For miscellaneousosiaty sources, the user has the option of
choosing théthercategory and entering their own emission factotheir choice of units. For
such sources, the user is required to provide gppeciied emission factors.

2.7 Training Fires

Training fire activity is specified by selectingetiiraining Fireswindow under th&missions
menu heading. Emission factor data for five fudB-4 JP-5,JP-8 TekflameandPropang are
stored in the EDMS database and may be selectadtireFuel drop down list. Training fire
emission factors are specified in the system tBblIEL_EF.dbf in kilograms of pollutant per
gallon of fuel used; and hence, the training ficevity values are always entered@allons of
Fuel Used Training fire emission factors may be modifiedhie lower portion of the window
underEmission Factorshowever there they are displayed in grams of partiuper gallon of
fuel.
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TheTraining Fire dialog shows only five emission factors, rathemtleight. The emissions from
HC (hydrocarbon) are used for all three of thegaties THC, NMHC and VOC in the
emissions inventory, and the PM10 emissions aré iseboth PM-10 and PM-2.5.

2.8 Emissions Inventory Output

The following sections describe the componenthiefamissions inventory, and the outputs
available to the user. EDMS allows the analystiéewthe emissions inventory on the window in
an interactive manner and to print a formal emissioventory report. EDMS generates an
emissions inventory for the following pollutantsOCTHC, VOC, NMHC, NOx, and SOx for all
sources. In addition, PM10 and PM2.5 emissionsrasentoried for all sources except APU. The
total fuel consumption is also calculated and @igedl for theAircraft by ModeandAircraft
Summary

2.8.1 Emissions Inventory

An emissions inventory is a summary of the totdlytants generated by all active sources in the
study. Using EDMS to perform an emissions inventequires the user to identify the emission
sources, the annual activity for each of thesecgsuand, in the case of user-defined sources, the
emission factors. EDMS then calculates the totabiahpollutant emissions for each of the
identified sources and presents it in both a sunz@dreport and a detailed report.

2.8.2 View Emissions Inventory

TheView Emissions Inventoryindow is displayed by selecting the approprigittam under the
Viewmenu heading. The initial display is tBammarywhich shows total pollutant emissions by
source category in tons, short tons, Ibs, or kdowg per year as specified in Bidy Setuplhe
units can be changed by selecting the desirednamit theUnits drop down box. In addition, the
analyst can view emissions for specific scenaiipoat, and years by selecting the desired
scenario-airport combination and the desired yemm theScenario-airportandYeardrop-down
boxes.

The source categories are: Aircraft (broken dowmiogle of operation), APU, GSE, Stationary
Sources (including Training Fires), Vehicular sas¢both Roadways and Parking Facilities),
and the total of all categories. The analyst mayg &lew total pollutant emissions by each source
type by clicking on the appropriate buttons atttgeof the view window.

TheAircraft by Modedisplay lists the total pollutants by the conttibas of aircraft type in each
mode of operation. The possible modes are Approkek,In, Gate, Taxi Out, Take Off and
Climb Out. APU and Assigned GSE emissions may be/ed by pressing th&ircraft/APU

button. The aircraft’'s Total emissions is the s'ralbsix modes due to the aircraft's activity.
The Assigned GSE and APU totals are displayed atglgir TheGSE Populatiordisplay shows
the emissions for each item in the GSE populafitveVVehicular Sourcedisplay lists the total
emissions for each roadway and parking facilityuded in the study while th®tationary
Sourcedisplay lists the total emissions for each statigrsource or training fire specified in the
study.

2.8.3 Print Emissions Report(s)

To print official reports of the emissions invent@hoosePrint from theFile menu while the
emissions view is selected. Aside from a differeimcrmatting, EDMS titles, and study
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information, the contents of the emissions inventeports are exactly the same as described in
View Emissions Inventaory
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3 AIRPORT LAYOUT

The Airport Layout defines the physical “fixed” maktructure components of the airport around
and through which the airport sources operate.ditséde network components include the
runways, gates, and taxiways, and are optiongdédiorming an emissions inventory, but are
recommended if a precise calculation of inventsrgiésired, and are required for dispersion.
Buildings have no affect on emissions, but affeetdispersion of point sources.

In EDMS, users also have the ability to graphicaigw the layout of the airport, and interact
directly with the graphical airport view to placegve, and modify various sources.

3.1 Weather Data

The meteorological data settings can be found uthdaeatheroption under théirport main
menu, and is specific to each scenario-airport é¢oation. There are two settings available: 1)
annual average weather values, and 2) hourly weuadthees. If dispersion is not enabled, then
the user has the option of using either the anavelages or supplying his/her own hourly
weather files for the emissions inventory. Hourkyather data supports the aircraft performance
module and airport runway configurations to prowleater precision when performing an
emissions inventory, but if it is not availablee thirport's annual average values will be used for
all activities. If dispersion is enabled, then Hpuveather data is required in order to provide the
precision necessary for detailed emissions andastigpe AERMOD dispersion module.

The following weather parameters are used by EDMS:
Mixing Height

Temperature (ambient, daily high, daily low)
Relative humidity

Wind direction

Wwind speed

Sea level pressure

N o o > wDd e

Cloud ceiling height
8. Horizontal visibility

If hourly weather data is used, the user must susyniface data for each hour, as well as twice-
daily upper-air observations, one of which mustabearly morning soundingistorical

weather data are available for free from the ERAriret site \yww.epa.goy and other locations,
such asvww.webmet.com Additionally, recent weather data are availdlden the National
Climactic Data Center (NCDC) internet siteww.ncdc.noaa.ggvfor a fee. The surface and
upper-air observations are processed with the matapcal preprocessor, AERMET. The
AERMET Wizardinitiated from théVeatherdialog, steps the user through loading the twogype
of weather data and then merges them into a fotmatAERMOD can use. Three files are
output from theAERMET Wizard

1. The AERMOD surface file (.SFC)
2. The AERMOD prdfile file (.PFL)
3. The intermediate AERMET surface observation fiMET)
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The surface file and the profile file are used diseby AERMOD, and contain only the
meteorological parameters needed for dispersiopgsas. The third file, the AERMET surface
observation file, is an intermediate output fileAlFRMET and retains all of the meteorological
parameters originally contained in the user-supptierface data file, which is used by EDMS
directly to drive the aircraft performance and ragveonfigurations.

Weather data must be provided in one of the forimgted in (Table 3-1); this may require
converting the weather data into one of the forrhstisd. If weather for a specific location is not
available, an appropriate substitution should kelus

Table 3-1. Acceptable Weather Data Formats
File Format Use Description Source

TD-3280 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

TD-3505 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

CD144 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

HUSWO Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

SCRAM Surface Environmental Protection
Agency.
www.epa.gov

SAMSON Surface National Climactic Data

Center (NCDC).

www.ncdc.noaa.gov

TD-6201 Upper-Air National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

Radiosonde Data of North Upper-Air National Climactic Data
America — FSL format Center (NCDC).

www.ncdc.noaa.gov

3.2 Airside Network Layout

The physical components that comprise the airseeark include the runways, the gates, and
the taxiways that link the two. In addition, taxipaindicate the path through the taxiway
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network which an aircraft will take to go betweeruaway and gate, and runway configurations
indicate the runways that will be active at a gafar time of day based on weather conditions.

These elements are necessary in order to moddkthg and sequencing of aircraft as they
depart, and determine the amount of time eachadirspends on each portion of the tarmac in
order to more precisely allocate the emissionfidsé areas for dispersion purposes. These
components are optional when only an emissionsiiove is needed, but are required for
dispersion, and are discussed further below.

3.2.1 Runways

Aircraft runways are defined using tReinwayddialog found under thairport menu heading.
Runways are nhamed based on their magnetic orientdtbr example, runway 9-27 is a runway
oriented east-west, with runway 9 defining aircraftving west to east, and runway 27 defining
aircraft moving east to west. TRunwaydialog allows the user to create runways withinigst
endpoints. This, in turn, allows the user to digtiish the direction of traffic on the runway when
defining taxipaths on th€axipathsdialog and runway usage percentages oiCthdigurations
dialog.

3.2.2 Taxiways

Aircraft taxiways are defined through tfexiwaysdialog found under th&irport menu
heading. The coordinates of the taxiway identigedes of area sources for the placement of
aircraft movement while the aircraft is taxiingand from a gate or a runway. The default taxi
speed for an aircraft in EDMS is 15 knots (27.78,Kp7.26 mph).

3.2.3 Gates

A gate is a physical point of arrival and departisrean aircraft. The location of the gate can
affect the overall annual emissions inventory bgrading the distance (and the associated
emissions) needing to be traversed between theagdtéhe runway. Gate locations are also used
to determine the placement of the dispersion seuiareGSEs and APUs.

3.24 Taxipaths

A taxipath is a series of taxiways connecting & gata runway end (for “outbound” taxipaths)

or a runway exit to a gate (for “inbound” taxipgthBhe sequencing model determines the time-
location coordinates of an aircraft as it movesiglthe taxiways that its assigned taxipath
comprises. These time-location coordinates are tgsadsign the aircraft's emissions to the area
sources that represent the taxiways.

3.25 Configurations

Airports operate under different configurationbe pattern of aircraft arrivals and departures on
specific runways - over the course of a year dejpgnoh the weather, capacity, and noise
abatement issues. Whereas it is impossible to atdouall the various factors that might
influence the definition of configurations at sgicairports, it has been determined that most
often configurations are defined based on the warémeters of direction and speed.

The Configurationsdialog (under théirport menu heading) provides a way for the analyst to
dynamically assign aircraft to different runwaysat-time based upon weather conditions, time



of day, and aircraft weight category. Each configioan can have associated limits for any or all
of the following activation parameters:

1. Wind direction
Wwind speed
Hour of the day
Cloud ceiling

Horizontal visibility

o gk w DN

Temperature

The active configuration can be determined baskyson those parameters, or the user can
specify a distribution of percentage usage forcir&igurations, and EDMS will conform to that
distribution, while trying to satisfy the activati parameters of the configurations as well as
possible.

3.3 Airside Network Layout

The physical components that comprise the airsad@ark include the runways, the gates, and
the taxiways that link the two. In addition, taxipaindicate the path through the taxiway
network which an aircraft will take to go betweeruaway and gate, and runway configurations
indicate the runways that will be active at a jatar time of day based on weather conditions.

These elements are necessary in order to moddethg and sequencing of aircraft as they
depart, and determine the amount of time eachadirspends on each portion of the tarmac in
order to more precisely allocate the emissionbdsd areas for dispersion purposes. These
components are optional when only an emissionsitiove is needed, but are required for
dispersion, and are discussed further below.

3.3.1 Runways

Aircraft runways are defined using tReinwaydialog found under thairport menu heading.
Runways are named based on their magnetic orientdor example, runway 9-27 is a runway
oriented east-west, with runway 9 defining aircraéiving west to east, and runway 27 defining
aircraft moving east to west. TRunwayslialog allows the user to create runways withicst
endpoints. This, in turn, allows the user to dtiish the direction of traffic on the runway when
defining taxipaths on th€axipathsdialog and runway usage percentages oiCthrdigurations
dialog.

3.3.2 Taxiways

Aircraft taxiways are defined through thaxiwaysdialog found under thairport menu
heading. The coordinates of the taxiway identigedes of area sources for the placement of
aircraft movement while the aircraft is taxiingaond from a gate or a runway. The default taxi
speed for an aircraft in EDMS is 15 knots (27.78,kb7.26 mph).

3.3.3 Gates

A gate is a physical point of arrival and departisrean aircraft. The location of the gate can
affect the overall annual emissions inventory bgraing the distance (and the associated
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emissions) needing to be traversed between theagdtéhe runway. Gate locations are also used
to determine the placement of the dispersion seuiaeGSEs and APUs.

3.34 Taxipaths

A taxipath is a series of taxiways connecting & gata runway end (for “outbound” taxipaths)

or a runway exit to a gate (for “inbound” taxipathBhe sequencing model determines the time-
location coordinates of an aircraft as it movesiglthe taxiways that its assigned taxipath
comprises. These time-location coordinates are tesadsign the aircraft’'s emissions to the area
sources that represent the taxiways.

3.35 Configurations

Airports operate under different configurationke pattern of aircraft arrivals and departures on
specific runways - over the course of a year dejpgnoh the weather, capacity, and noise
abatement issues. Whereas it is impossible to at¢ouall the various factors that might
influence the definition of configurations at sgecairports, it has been determined that most
often configurations are defined based on the wmr@meters of direction and speed.

The Configurationsdialog (under théirport menu heading) provides a way for the analyst to
dynamically assign aircraft to different runwayswat-time based upon weather conditions, time
of day, and aircraft weight category. Each configioan can have associated limits for any or all
of the following activation parameters:

1. Wind direction
Wwind speed
Hour of the day
Cloud ceiling

Horizontal visibility

o gk wD

Temperature

The active configuration can be determined baskyson those parameters, or the user can
specify a distribution of percentage usage forcihr&igurations, and EDMS will conform to that
distribution, while trying to satisfy the activati parameters of the configurations as well as
possible.

3.4 Airport View

TheAirport option, under th&iewmenu, provides the user the capability to viseatieir
source and receptor placements in relation to etr. Runways are indicated by a thick gray
line with a solid blue centerline, taxiways arentiited by a thick, gray line, roadways are
indicated by a solid red line and receptors arecatdd by a flag pole. The ability to import an
airport’s “wallpaper” is also provided. The wallgagan be any bitmap image, and is typically
the airport layout diagram or a map of the airgord the surrounding area.

TheAirport Viewscreen is a non-modal screen and hence the ugerantinue to add sources
and receptors in dialogs and view their placemetieé display upon closing each dialog. All
sources can be dragged to their desired destinatidnrmodified from théirport Viewby
double-clicking the source and making changes tjtrdbe sources dialog box. To further aid
the user in verifying the coordinates and placermé&sbmponents the position of the crossbar



cursor, in the coordinate system, is displayedhédtatus bar at the bottom of the display screen,
and aScaleis displayed in both the status bar and the legaruinited zoom capability is also
provided. (Section 6.6.3) provides detailed infalioraon how to interact with th&irport View
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4 DISPERSION CALCULATIONS

EDMS generates input files for use with EPA’'s AERBIQ@ispersion model, its meteorological
preprocessor, AERMET, and its terrain preprocesBRMAP. AERMOD is a steady-state
plume model that assumes a Gaussian concentrasisibdtion in both the horizontal and
vertical directions in the stable boundary layerthe convective boundary layer, dispersion is
Gaussian in the horizontal direction, with the maitdirection being modeled by a bi-Gaussian
probability density function. It is not the intewitthis user manual to describe AERMOD or any
of its associated preprocessors in detail. DetailiEmation about AERMOD is available from
user guides and additional information containedh@enEPA'’s internet site
(www.epa.gov/scram001/dispersion_prefrec.htm#aeymidte purpose of this manual is to
describe how EDMS is used to generate input fileAERMOD. The algorithms used by
EDMS to generate the AERMOD input files are destiin theEDMS Technical Manual

4.1 Inputs Required

The amount of data required to perform a disperaimalysis is significantly greater than the data
necessary for just an emissions inventory. Allhaf inputs necessary for the emissions inventory
are also necessary for dispersion modeling. Intesdisome modeling options that are optional
for just emissions inventory are required when elisipn is enabled, including:

1. Accurate operational profiles or a schedule (sesp@r 2),
2. Aircraft performance modeling (see Chapter 2),

3. Aircraft delay & sequencing modeling (see Chapjer 2
4. Hourly weather data (see Chapter 3), and

5. Placement of receptors.

An emissions inventory must first be generated teeftispersion can be performed, since the set
of emissions that are dispersed is the same apribditiced from the annual inventory.

The dispersion algorithms use the selected op@@dtirofiles or aircraft schedule to vary the
source activity based upon time. It is importatt #ccurate profiles be developed to represent
the variation of individual source activity as then affect the outcome of dispersion
significantly. Two similar parameters found in aflthe emissions source screens are the values
for YearlyandPeak Quarter Houmnctivity. The dispersion pre-processing routings thePeak
Quarter Hourvalue in the computation of an emission ratehdftearlyactivity were the only
known variable then the user would use operatiprailes to derive th&®eak Quarter Hour
value. Upon entering the value féearlyactivity and choosing the approprid@earter Hourly,
Daily, andMonthly operational profiles the program will automatigalbmpute the
correspondingPeak Quarter Houwalue. Even if théeak Quarter Houwalue is known, and
entered directly, accurate operational profileg still have to be defined and selected for each
source in the study. AERMOD itself uses hourly tiones. The use of quarter hours is only to
provide better fidelity from the aircraft sequemasedeling.

Since EDMS is a model specifically developed fag asairports and air bases, there are several
screens that relate directly to the placementrofait and other source activity and movement
on the airport. Data input includes the creatiod sypecification of runways, taxiways, buildings,
and gates. These inputs are converted into a tioleof appropriate sources for modeling
dispersion in AERMOD.
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4.1.1 Receptor Locations

The locations at which concentrations are estimatecknown as receptors. EDMS allows the
placement of receptors in the Cartesian or Polardinate system with the ability to also specify
the height of the receptors. EDMS does not perfangnchecking on the reasonableness or
accuracy of the placement of receptors; it istethe users to verify this for themselves.

As a general rule, receptors should be located evtier maximum total projected concentration
is likely to occur and where the general publitkely to have access. General guidance is given
in Volume 9 guidance (EPA, 1978b) for receptomsjti

» Places of expected maximum concentrations;

» Places where the general public has access ovetirtige periods specified by the

NAAQS; and

* Reasonableness.

Examples of reasonable receptor sites might be:

» Sidewalks to which the general public has access more-or-less continuous basis;

» On the property lines of all residences, hospitast homes, schools, playgrounds, and
the entrances and air intakes to all other builsting

» Portions of a nearby parking lot to which pedeaihave continuous access.
Examples of unreasonable receptor sites might be:

* Median strips of roadways;

* On or close to an aircraft runway or taxiway;

* Within intersections or on crosswalks at interseti
* Tunnel approaches;

* Within tollbooths; and

* Alocation far from the breathing height (1.8 mdtich the general public will not have
access.

TheReceptorglialog, found under thBispersionmenu heading, allows the user to place
individual receptors or networks of receptors foncentration estimation. Dispersion
calculations will include all receptors in theStudylist box. The EPA recommended height for
receptor placement is breathing height (approxitydté8 meters or 5.9 feet).

TheReceptor Networkiabs on thé&keceptorglialog box allow the user to define two-
dimensional grids of individual receptors over etaagular region (Cartesian) or an annular
sector (polar) of the airport or study area. Duthtoincreased computational time required for a
large number of receptors, the primary use of dnastypically been in screening dispersion
estimates.

41.2 Elevation

EDMS sources, except aircraft, and airport layauhgonents have an associated elevation field.
The elevation acts as a base to which the relegighttfor emissions is added to determine the
initial vertical location of emissions. Running ARRRP supersedes the user-supplied elevations
in the AERMOD input files with elevations from adital Elevation Model formatted file, but
does not replace the user’s elevation in the stiadg.
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4.2 Dispersion Modeling Calculation

The intent of dispersion modeling is to assesathpollutant concentrations at or near the
airport or air base resulting from identified enoss sources. These pollutant concentrations are
calculated to determine whether emissions fronsiteeresult in unacceptably high air pollution
levels downwind by comparison with the National Aerti Air Quality Standards (NAAQS) or
other relevant air quality standards. To perforapdrsion modeling, EDMS requires the
coordinates (in meters or feet relative to the 1gpecified origin) of each emissions source, the
specification of an emissions rate (derived fronission factors) and its variation through time.
For some sources, the release height, temperatdrgas velocity are also required. The
identification of spatial points in the coordinatestem for concentration estimation (receptors),
and the availability of weather data for individisalurs are also required.

The basic Gaussian equation, a mathematical appabixin that simulates the steady-state
dispersion of pollutants from a continuous poinirse is given below.

Equation 4-1: Gaussian Approximation?

_ Q 1 yY 1( z-HY 1 z+H)’
cwrings o 1) || o4 | pds ]

Tgyo, U ay
where:

C = point concentration at receptor pig/m’

(x,y,2) = ground level coordinates of the recepédative to the source and wind
direction, in meters

H = effective release height of emissions, in mefm)

Q = mass flow of a given pollutant from a soummeated at the origin, in
Hg/s

u = wind speed, in m/s

Oy = standard deviation of plume concentration disttibn in y plane, in m

(o8 = standard deviation of plume concentration disitibn in z plane, in m

The results of the AERMOD dispersion calculatiorsthie concentrations, given in micrograms
per cubic meteryg/n?), at receptors for each hour. The following desesidispersion data
inputs and outputs.

4.2.1 Point, Area, and Volume Sources

Just as the emissions inventory breaks down aiggatations into source categories, the same
applies to dispersion calculations. For dispersimueling purposes, each source category is
assigned one of three source type categories:,@ia or volume. EDMS uses all three source
types in AERMOD.

2 Source: Air Quality Procedures for Civilian Airports and Air Force Bases, FAA/USAF, Washington, DC,
1997.
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Stationary sources such as power plants releakggab into the atmosphere through a point
source discharge mechanism such as a stack (gdinés are also treated as point sources). The
AERMOD point source module is used to model dispersor all point sources in EDMS. Point
source emission rates are generally given in gggensecond (gm/sec).

Area sources are generally defined as an areaawitiiform rate of emissions over the entire
surface. Parking facilities are classified as a@#rces in the model. Airport parking facilities
generate emissions due to on-road vehicles opagaéind vehicle idling. Area source emission
rates are generally given in grams per secondqeare meter (gm/secinlin the case of a
multi-level parking facility, area sources are &&tat a defined increment to characterize the
structure.

Aircraft taxiing, aircraft queuing, aircraft accedéing on the runway, and on-road vehicle
operations are considered to be a series of atgaes) since their movement along a path
approximates a line of continuous emissions. Siigilaircraft after takeoff and during the
landing approach are also represented as a séaesasources. The area source was selected,
as opposed to using a series of volume sourcesl loaiseecommendations from the American
Meteorological Society/EPA Regulatory Model ImprovwhCommittee (AERMIC).

In EDMS the activity at gates are considered toddanie sources when the emissions from GSE
and APUs are estimated to originate from a singlatpf discharge, and area sources when
multiple points are used to model the gate. Theraase is typically used when a terminal or
part of a terminal is represented as an EDMS “gate.”

4.2.2 Aircraft

Aircraft activity is specified in th@ircraft Operations and Assignmerd&log. The additional
data required for dispersion analysis (other thaarational profiles) are assigned in the
PerformanceandGSE & Gate Assignmetdbs in the Aircraft Operations and Assignments
dialog. TheTaxi OutandTaxi Infields are not used in dispersion calculationsy e used
solely for the emissions inventorVhis permits users only interested in generaimgmissions
inventory to avoid having to define an airport layd-or dispersion, taxi in and out times (and
their corresponding locations on the taxiway nelyvare determined from the delay and
sequencing module. As discussed in (Chapter 2yadirhave six modes of operation, and each
mode is represented by AERMOD area sources as fellow

1. Approach: A vertical 2-dimensional grid of areamms extending along the runway
center line starting at 1,000 ft down to the runway representing the airborne
approach path. The approach path from the mixinghlhéo 1,000 ft is collapsed into a
single horizontal row of area sources halfway betwg,000 ft and the mixing height.

2. Taxi In:The landing ground roll is attributed teetRunway source and the taxi in is
attributed to the Taxiway sources.

3. Gate: Aircraft main engine startup emissions asibagd GSE and APU are attributed
to the Gate source.

Taxi Out: The Taxi Out is attributed to the Taxiwagource.

Takeoff: The takeoff ground roll is attributed teetRunway sources, while the airborne
portion is attributed to a vertical 2-dimensionetigpf area sources extending along the
runway center line starting at the runway end regméing the airborne departure path,
from the runway up to 1,000 ft. The departure gieadm 1,000 ft to the mixing height is
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collapsed into a single horizontal row of area sesrhalfway between 1,000 ft and the
mixing height.

6. Climb Out: Uses the same vertical two-dimensiomil gs the airborne Takeoff
segments.

Because the vast majority of the dispersion comagans are attributed to the emissions
released by aircraft below 1,000 ft, the approathdeparture spaces use a detailed vertical 2-
dimensional grid below 1,000 ft. However, in ortleimprove the computer run time, aircraft
sources between 1,000 feet and the mixing heightaliapsed into the plane halfway between
1,000 feet and the mixing height.

4.2.3 Gates, GSE, and APU

For the purposes of dispersion modeling, the eomsstontributions due to aircraft main engine
startup (contained in the aircraft Gate mode ofafpen), GSE, and APUs are localized at the
gate to which the aircraft is assigned. The gatedinates provide the spatial location in the
coordinate system from which all these sourcesansidered to emanate. The dispersion from
the sources at the gate is represented by a sialyl;me source for each gate if only one point is
specified to define the gate; otherwise an areaceas used to represent the gate. For larger
airports, many users represent a series of gatearpof a terminal as an individual gate in their
EDMS study.

4.2.4 Runways

Runways determine the location at which aircraft eperate and release emissions during the
ground roll for takeoff and landing. In additiomal runway end serves as the anchor point for
the 2-dimensional vertical profile for the aircrafiproach and takeoff grids from which
emissions will be released for dispersion purpesethe aircraft approaches and takes off.

425 Taxiways

Taxiways determine the ground segments where theaftioperates at idle thrust and releases
emissions whilst taxiing between the gates and aysw

4.2.6 Parking Facilities

Parking lot and parking garage activity is spedifie theParking Facilities The additional data
required for dispersion analysis is found in BispersionParameterdox of theParking

Facilities dialog. The parking structure must be defined ssries of up to 20 points. The
parking facility Heightis specified to represent the height at which siors are released. Each
parking facility may also have up to 20 levels. ikées with multiple parking levels are modeled
using stacked area sources.

4.2.7 Roadways

Vehicle activity on roadways is specified in tReadwayslialog. The additional data required
for dispersion analysis is found in tB®ordinatesbox. Aside from the coordinates that define
the path of the roadway, tiheight and widthof the roadway must also be specified. These
values correspond to the release height and widtiecemissions and not the physical
dimensions of the roadway. Roadways are modeladsasies of area sources by AERMOD.



4.2.8 Stationary Sources

The Stationary Sourcedialog offers the capability of specifying theigity of several different
categories of stationary sources for dispersioiyaizaPerforming a dispersion analysis requires
the analyst to specify the dimensions of the statip source. The additional data required for
dispersion analysis is category dependent andiisdf@n the lower left corner of the dialog.

Users can specify the category-specific (and inesoases type-specific) emissions parameter
values or use the default emissions parameter sallie specific methodologies for computing
stationary source emission factors and the assocdta requirements are presented in
Appendix H of Air Quality Procedures for Civilianidorts and Air Force Bases (the Air Quality
Handbook). The general methodology for calculaémgssions from these sources considers the
amount of fuel or substance consumed.

Users are permitted to select the type of AERMOD@®(point, area, or volume) used to model
each stationary source in the EDMS study to bettaracterize the sources at their airport.
Default values are also provided for all sourcestyp

4.2.9 Training Fires

Training fire data are used by EDMS in both emissiand dispersion analyses. For emissions
purposes, calculations are based upon the amodumeldburned, as well as théeight,
TemperatureDiameter andGasVelocityof each fire. For dispersion analyses, training fi
emissions are treated as point sources by EDMSnihmafire emissions are located spatially
within the airport using the (X, y) coordinates.

4.2.10 Buildings

Airport building sources affect the emitted poiatisceplumes by essentially serving as
obstacles to those sources, and therefore hagmidicant impact on concentrations resulting
from stationary source emissions. Buildings haveffiect on the concentrations estimated from
volume and area sources.

4.3 Dispersion Data Output

Modeling concentrations is a three-step proce§&DMS. First, the user must select the
meteorological data to be used via &ERMET Wizardwhich is started from thé/eather

dialog, which is opened from ti@rport menu heading. EDMS includes the optional use of
AERMAP, which is the terrain preprocessor of AERMQERMAP creates source (.SRC) and
receptor (.REC) files for inclusion in AERMOD dispiers analysesNext, the user must
Generate AERMOD Input Fileander theDispersionmenu heading. This step pre-processes the
emissions for every source for every hour in thatier data. The user also has the opportunity
to select different averaging periods as well asdbsired pollutant at this time. Finally, the
dispersion calculations may be run by selecRog AERMODunder theDispersionmenu
heading. To run AERMOD with the input files genedaby EDMS on a different computer, the
user can refer to the instructions in #B8MS Technical Manuatep-by-step instructions for
generating the AERMOD input files are provided ie¢&on 6.5.3).

As the dispersion algorithms execute, AERMOD displigdy current status on the screen. Once
AERMOD has finished, the AERMOD window will close atimk user will be returned to
EDMS. After AERMOD has run, EDMS will have createdii@dtory for each scenario within
the study directory. In each scenario directoryeheill be a directory for each airport. In each
airport directory will be a file with the (.OUT) teasion for each year and pollutant in the
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scenario-airport combination. These files contaithlihe list of inputs to AERMOD along with
the concentrations for that scenario-airport-yealypant combination. These results can be
viewed and printed in any text editor, AigxtPadis recommended. Concentration (.CON) files
can be viewed in th€oncentrations ViewInstructions for using the view concentratiopsian
are provided in (Section 6.6.4).
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5 UTILITIES

The EDMS Utilities allow the user to define studgraknts that can then be used within EDMS
studies. User-Created objects can have customizafiksions factors, certain customizable
properties pertinent to the type of object, anchdkfoperating data, which can then be used in a
study in lieu of the system study objects thatpaowided with EDMS. The study elements that
can be created af@perational ProfilesUser-created AircraftUser-created GSBndUser-
created APUs

5.1 Operational Profiles

Operational profiles are used to vary the operatiosage of an emissions source according to
the month of the year, day of the week, and quéder of the day. The profiles are used to more
accurately gauge the emissions rates, and thustte accurately model the resulting
concentrations in dispersion. Operational profdas also be used with aircraft operations to
more accurately estimate taxi delay with sequenogetng.

Each time slice in a profile is assigned a valuenffbto 1, where O means no activity occurs and
1 means that the peak of activity is reached duhagjtime slice. Activity over the profile period
is allocated to the time slices in proportion te #ssigned values. See (Chapter 6) for a more
detailed explanation of how profiles are used.

5.2 User-Created Aircraft

Because new airframes and engines are always deslelopment, the user may need to extend
the system aircraft tables. The User-Created Afrclialog provides the means to do so.

TheUser-Created Aircraftlialog is displayed under théilities menu heading. In this screen
the user may specify an aircraft name, enber of Enginesn the airframe, thEngine Bypass
Ratiog theDefault SOXEmissions Index, th€ategory(size, designation, engine, and usage,
whether it is an air taxi and its European groupgihedion), theEngine Emissions Data Source
and theFlight Profile. Also, for each of the modes Taxi Out, Takeoff n@iOut, Approach and
Taxi In, the times and emissions-related parameters sheuspecified. The emissions
parameters aréuel Flow, Emission Indices fo€O, HC, NOxandPM, andSmoke Number
These mode-linked parameters can either be suppi&DMS, by checkingse System
Emission Indices and Fuel Flow Rates they can be supplied (or modified from thetsys
supplied values) by the user. The times-in-moderedton this screen will be used for emission
inventory purposes only.

TheEngine Bypass Ratig the ratio of the mass of air that bypassegtiggne core to the mass
of air that passes through the core. Technicalig,anly applicable to jet engines; however,
whatever value is entered is used in the FOA 3tampsgmto compute PM from smoke numbers.

TheDefault SOx Elis the initial value of th&Ox Elon the engine emissions tab when a user-
created aircraft is added to a study.

If a Smoke Numbaeralue for a given mode is not available ("N/A"y fese in FOA 3
methodology, then the FOA 3 methodology is not wedithePM El value is used instead. The
user can enter a blank or negative numbetfooke Numbép cause this.

For performance modeling purposes, the user msstsalect a system aircraft-engine
combination that most closely matches the newledddrcraft in terms of performance and fuel
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burn characteristics. Selecting this combinatiolh agsign the system aircraft’s flight profile
data to the new aircraft in order to determine tand location for dispersion analysis.

Data for user-created aircraft are stored withsiygtem tables, rather than the study data, so that
the user-created aircraft can be available totadlies run on the installation of EDMS used to
create them. This allows the user-created airtodfe defined once, and then always be
available on that user’'s computer. If a study cioimig user-created aircraft is to be shared with
another user, you must use the export utility teesacopy of the user-created aircraft data along
with your study data. If the user-created aircaaft not exported from the machine where the
study was created, they will not be available i $tudy when it is opened on a new computer.

5.3 User-Created GSE

EDMS allows the user to define GSE. Theer-Created GSHialog is displayed under the
Utilities menu heading. The user can specify emission fa¢toigrams per horsepower-hour) for
one or more fuels in themission Factordox, at the bottom of the screen. Only emissiotofac
for CO, Total HC, NOx, SOx and PM-10 need to becHjexl because values for NMHC and
VOC are derived from Total HC, and PM-2.5 is dedif®m PM-10. However, these values can
also be obtained from a system GSE. InEhd@ssion Factor Data SourdmxX, selecBystem
Tablesand the values in tHemission Factordox will automatically update to reflect the
selected data source. Choose the system GSE anfbyadrich emissions data is desired from
the drop-down lists. As with the user-created aitcthe user-created GSE will only be available
for use in studies performed with the installedycopEDMS.

5.4 User-Created APU

EDMS allows the user to define APUs. Tbiser-Created APWlialog is displayed under the
Utilities menu heading. For each APU, the user need onbifggamission factorgor CO, Total

HC, NOx, SOx and PM-10/2.5, because values for NMi@ VOC are derived from Total HC,
and PM-10 and PM-2.5 are the same. However, muiehhie user-created GSE, these values can
also be obtained from a system APU. In Brission Factor Data Sourdeox, selectSystem
Tablesand the values in thHemission Factordox and the default operation time parameter will
automatically update to reflect the chosen datacgolChoose a system APU whose emissions
data is desired from the drop-down list. As witbk tiser-defined aircraft and GSE, user-defined
APU will only be available for use in studies pened with the installed copy of EDMS.
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6 USER INTERFACE

This chapter describes the contents of every meDIMS and the options available in each of
the dialog boxes. EDMS has 8 menkige, EmissionsAirport, Dispersion View, Utilities,
Window andHelp.

All dialog windows conform to the Microsoft Windevstandard, and there are 4 buttons present;
OK, Cance] Apply, andHelp. TheOK button saves any changes and exits the windowAplpéy
button saves any changes without exiting the windidve Cancelbutton exits the window without
saving any changes. Thielp button brings up the help window.

6.1 Study Window

The Main Study window (Figure 6-1) is divided into panes. The left pane contains a tree,
which shows the structure of the study and whidvigies menus (via right-clicking) that apply to
the study's components. The right pane gives a detagled look at the contents of the study
component currently selected in the left panehaves the contents of the next node down in the
tree. (Figure 6-1) shows the study namedtbrial, which includes a scenario nanaseline The
scenario contains only thi¢agerstownairport, whose contents are displayed in the rnigimte. In

the example, these include 1 aircraft, 2 GSE, liRgukacility, etc., but there is no limit on how
many of each item can be defined. Double clickingaoy of them will bring up the corresponding
dialog.

Figure 6-1: Main Study Window

) EDMS 5.0 Beta 2 - [Tutorial] M=%
=) Fil= Emissions Airpart Wiew  Ukilities  window Help - 8 x
DEE& % i E 7
=1} Tukorial Mame | Description
--'y Baseline Aircraft 1 in study.
SR+ Hagerstown GSE Population 2 in study.
J g Parking Facilities 1 in skudsy.
Roadways 1 in study,

Stationary So... 1 instudy,
Training Fires 1 in skudy,

Gates 2 in study,
Taxiways 7 in skudy,
Ruray's 2 in study,
Taxipaths 27 in study,

iConfigurations & in study.
Quarker-Hour, .. 1 instudy,
Daily Operati... 2 in study,
Monthly Oper,.. 2 in study,
Buildings 2 in study,
Discrete Cart,.. 1 in study,
Discrete Polar... 0 instudy,
Cartesian Re... 0 instudy,
Polar Recept,.. 1 instudy,

For Help, press F1 MU




6.1.1 Study Tree

The top element in the tree is the study. Whes selected, the right pane displays a list of the
scenarios in the study and their descriptions. Riibking brings up a menu with optionStudy
Properties(Figure 6-2) RenameAdd New Scenari@andAdd New AirportStudy Properties
brings up thestudy Propertieslialog.Renameallows the study to be renameédid New Scenario
opens thescenario Propertiedialog (Figure 6-4) for a new scenarfad New Airporiopens the
Airport Propertiesdialog (Figure 6-6) for a new airport.

In the first level down in the tree are the scammriVhen a scenario is selected, the right pane
displays a list of all the airports and their dgstgons. Right-clicking on a scenario brings up a
menu with optionsScenario PropertiesSet as Baselin®enameandDuplicate Scenario
Propertiesopens th&cenario Properties dialogFigure 6-4) for the selected scenaBet as
Baselinemarks the selected scenario as the baseline sado@AERC report. This is indicated by
the scenario name being shown in bold in the strte/Renamesimply allows the selected
scenario to be renamdduplicatemakes a copy of the selected scenario, includirgassions
sources and their operational usage and all aifpattres.

The level below the scenarios holds the airportselVan airport is selected, the right pane
displays a list of all the years in the study. Riglicking on an airport brings up a menu with the
option: Airport Properties which opens thairport Propertiesdialog (Figure 6-6) for the selected
airport.

The lowest level is the study years. When a yeseliscted, the right pane displays a list of the
emissions sources, airport features, and operatwafiles plus counts for how many of each are
defined for that scenario-airport-year combinatibhere is no right-click menu for the years.

6.2 The File Menu

The File Menu provides the user with the abilityspecify study information, create a new study,
open, close or save an existing study, import poexstudy data, print the current window, or exit
EDMS. The contents of the file menu are listed below

* Study Properties

* New

*  Open

* Close

* Save

» Save As
* Import

* Export

* Print

* Print Preview

* Print Setup

* Recent Studies
o Exit
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6.2.1 Study Properties

SelectingStudy Propertiesn the File menu brings up t&tudy Propertiesvindow (Figure 6-2)
and allows the user to setup a study by specifgagral important parameters that apply to the
study as a whole.

Study Name & Description

The Study NameandStudy Descriptiorcan be edited simply by clicking in the field agging.

The Study Namés what EDMS will use to identify the study for theer. The name of the selected
study will appear on the title bar on the main EDWMi8dow and at the top of the study tree in the
left-hand pane. Th8tudy Descriptionis a field for the user to write a small descoptbf the

study. This description will appear as part of leader when certain study reports are printed.

Enable Dispersion Modeling

This checkbox turns on dispersion modeling. I1§ihdt checked, only the input fields and menu
items related to an emissions inventory will beptiged. When the checkbox is checked,
dispersion modeling is selected and the input $ieldd menu items for dispersion calculations will
become available. The type of modeling can be obdiag) any time, and no data will be lost by
changing study types.

Unit System

The measurement system to be used throughout aath@dtthe windows and dialog boxes in
EDMS is selected in thenit SystemFor example, whekletric is selected, the airport layout units
are displayed in meters. Whe&nglishis selected, the airport layout units are dispdaydeet

Default Emissions Inventory Units

These radio buttons allow the user to select tii@utenventory units when emissions are
displayed. IfMetric units are selected, the user may choose amwige Tons Kilogramsand
Grams If Englishunits are selected, the user may choose betReendsandShort Tons
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Figure 6-2: The Study Properties Window

-,

Study Properties

Study Mame |Tut|:|rial

Study Sample Emizzions & Dispersion Study
Drezcription

[+ Enable Dizpersion Modeling
IJrit System
" Mehic [e.g. meters) {* English [2.q. feet]

Default Emizzions Inventan Lnits

+ " Shart Tanz (2000 lbs]
lﬁ * Pounds [#vairdupaiz)
~

Analyziz Years

Firstvear  [2004 | |2004

Last v'ear 2004 -

Ma. of Years 1
Mo, of Scenariog in study: 1 Mo, af Airports in ztudy: 1
Edit Scenario List.. | Edit Airport List... |
k. Cancel | Help |

Analysis Years

These drop-down lists allow the user to selectdgredAnalysis YearsThe user can specify any
set of years from 1990 to 2050. If the user sedditet and last years and then sets the No. of
Years to fewer than is needed to span the range, E@M distribute that number of years as
evenly as possible in the range. The user canealisahe list of years directly, and EDMS will
adjust the other fields to match. TAealysis Yearsontribute to the calculation of the vehicle,
roadway, and parking facility emissions and perfange of dispersion analysis.

Edit Buttons

TheEdit Scenario Lisbutton brings up th&cenariodialog (Figure 6-3), which allows the
addition, removal and editing of scenarios. Hutt Airport Listbrings up thé\irports dialog
(Figure 6-5), which allows the addition, removatiaditing of airports.

6.2.1.1 Scenarios

Pressing th&dit Scenario Lisbutton in theStudy Propertiesvindow (Figure 6-2) brings up the
Scenarioglialog (Figure 6-3), which allows the additionm@val and editing of scenarios. Every
study must contain at least one scenario. By defauéry new study created contains a scenario
named Baseline.



Figure 6-3: Scenarios

Scenarios |:|

Ayailable 5cenarioz In Study Scenarios
Add Mew B azeline

Ndddig

| ()4 | Cancel

Help

Adding Scenario Information

To add a scenario, press thed Newbutton. TheScenario Propertiedialog (Figure 6-4) will
appear. After the scenario properties have beeansdK has been pressed in that dialog, the new
scenario will appear in thHe Study Scenaridst, already selected and ready for its namesto b
edited.

Once added, scenarios can remain in the curredy,stn be moved to a list of available scenarios
with theRemoveéutton. The last scenario cannot be removed. Tweracscenario from the
Available Scenariofist to theln StudyScenariodist, select the scenario name and prsdd To
delete a scenario from the Available list permalyestlect it and pred3elete To create another
scenario with the same properties as an existieg sglect that one and pré&xsplicate A copy

will appear in thén StudyScenariodist. To edit a scenario, select it and predd. The will

popup theScenario Propertiedialog (Figure 6-4)

Double-clicking on a scenario in tierailable Scenariofist will move it to theln StudyScenarios
list. Double-clicking on a scenario in the StudyScenariodist allows the name of the scenario to
be edited. Right-clicking on a scenario in eitherAvailable Scenariosr theln StudyScenarios

list selects that scenario and pops up a menurthtithes the buttons between the two lists, except
that it has the additional option of Select All.

6.2.1.2 Scenario Properties

The Scenario Properties window (Figure 6-4) allbhesuser to edit properties that are scenario
specific. It can be accessed either by pressutigin theScenariosvindow (Figure 6-3), or by
selectingScenario Properties1 the popup menu after right-clicking on a scemar the left pane
tree.



Figure 6-4: Scenario Properties

Scenario Properties

Mame |Baseline|

Drezcription Add a dezcription.

System Aircraft Times in Mode Bazis [for Emiszionz lnventories]
(* Peformance Based [SAE AR 1845)
~

Taxi Time Modeling Dptions
i

* Sequence Modeling

FOA 3.0 Sulfur-to-Sulfate Converzion B ate

05 [%]

k. Cancel Help

System Aircraft Times in Mode Basis

If Enable Dispersion Modeling was selected onShely Propertiesvindow and applied, then
only Performance Based times in mode can be used.

Performance Based (SAE AIR 1845)

Selecting this option will invoke a performance ralinig module based on the performance
modeling used in the FAA Integrated Noise ModelMi)N

ICAO/USEPA Defaults

This option is only available when dispersion isatiled. These values provide for a quick
estimate of emissions.

Taxi Time Modeling Options

If Enable Dispersion Modeling was selected onShely Propertiesvindow and applied, then
only Sequence Modeling can be used for taxi times.

User-specified taxi times for each aircraft

This option is only available when dispersion isatiled. Théefault Taxi TimegSection 6.4.1)
will be applied to each aircraft, unless changethigyuser on the performance tab of Alireraft
Operations & Assignmentialog.
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Sequence Modeling

When this option is selecteDefault Taxi TimegSection 6.4.1) under thArport menu will be
disabled, since those times would not be used séfaence modeling can use actual airport
schedule data or derive a pseudo-schedule frorartheal operations and the operation profiles.
This schedule is then used to model the ground mewéof the aircraft, and from that taxi times
are derived. When used in a dispersion analyssyitdel provides time-based position
information, in order to more accurately estiméie $ource location of emissions.

FOA 3.0 Sulfur-to-Sulfate Conversion Ratio

FOA 3.0 is version 3.0 of the First Order Approxtiaa of total PM emissions from commercial
aircraft engines from CAEP Working Group 3. The gutb-sulfate conversion ratio represents the
portion of the sulfur in the fuel that is combustedsulfuric acid. The sulfuric acid is one of the
components of the volatile fraction of the PM. Tegault value of 0.5% represents the current
best estimate of the conversion ratio. The dratéBdD report suggests 3.3% as a conservative
estimate.

6.2.1.3 Airports

Pressing th&dit Airport Listbutton in theStudy Propertiesvindow (Figure 6-2) brings up the
Airports dialog (Figure 6-5), which allows the additionm@val and editing of airports. Every
study must contain at least one airport.

Note: Once an airport has been created, it cannot lzamred.
Adding Airport Information

To add an airport, press the Add New button. Thedsis Properties window (Figure 6-6) will
appear. After the airport properties have beemiseéOK has been pressed in that dialog, the new
airport will appear in the I8tudy Airportdist, already selected.

Figure 6-5: Airports

Airports E

Axailable Airparts [ Study Airpart:

Add Hew H agerstown

MG

Cancel Help

Once added, airports can remain in the currentysturdbe moved to a list of available airports
with theRemoveéutton. The last airport cannot be removed. Teeran airport from the
Available Airportslist to theln Study Airportdist, select the airport name and préssl To
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permanently delete an airport from #heailable Airportslist, select it and pred3elete To edit an
airport, select it and press Edit. The will popueAlirport Propertiesdialog (Figure 6-4).

Double-clicking on an airport in th&vailable Airportslist will move it to theln Study Airports
list. Double-clicking on an airport in tHa Study Airportwill popup theAirport Properties
dialog, but the airport name will not be editatiéght-clicking on an airport in either tifevailable
Airports or In Study Airportdist selects that airport and pops up a menu tlztines the buttons
between the two lists, except that it has the amuidit option of Select All.

6.2.1.4 Airport Properties

The Airport Properties window (Figure 6-6) allowetuser to edit properties that are airport
specific. It can be accessed either by pres&ifigin the Airports window (Figure 6-5), or by
selectingAirport Propertiesin the popup menu after right-clicking on an aitgno the left pane
tree.

Figure 6-6: Airport Properties

[ = o

Airport Properties

|dentification

M ame |Hagerstnwn

[AT A Code ICAQ Code FA& Code | |
Country Code

|0 zelection and name editing iz only available when an airport i firzt created.

Drezcription Hagerstown B egional-Richard A Henzon Fld

ICA0 Region  |K - Feqgion for Aircraft Default Enging W arldwide -

Couritry |L|niteu:| States of Amernica
State |Mar_l,llanl:|
City |

Origin Coordinates

(| alitude & Longitude " UThs

Latitude 39707944 [N«
Lomgitude TRI2%E W |
E levation 703 [f)

k. | Cancel | | Help |

The user can select or type the airport code, wtéelses the airport’s elevation, among other
things, to be retrieved from the system tablespdiirinformation is based on the characteristics of
the specific airport (or projected airport) beingdeled. EDMS contains a database of about
35,000 airports worldwide, identified by the follmg types of airports codes:



1. International Air Transport Association (IATA) cadehich is a 3-letter worldwide airport
code that is not unique, and needs to be usedmbioation with the 2-letter country code.
For example, IATA code “CRQ” could be an airportie United States or Brazil.

2. International Civil Aviation Organization (ICAO) de, which is a 4-letter worldwide
airport code that has its first or first two leterepresenting the region in the world in
which the airport is located.

3. Federal Aviation Administration (FAA) code, whichead-letter airport codes for airports
in the United States that are not ICAO airportshaute 4 letters in their code.

The user can select an airport from one of the-dayn menus or type an airport code in one of
the three available airport identifiers. Since IA@#port codes are not unique among the set of
worldwide airports, there exists a possibility ttieg specified code may map to more than one
airport; in which case EDMS will then populate theuntryCodedrop down menu with all
countries to which the specified airport code agpliSelecting the desired country from the
dropdown list will populate thAirport Name, State, Elevation, LatitudadLongitudefields
accordingly. If data for the airport being modetkzes not exist in the data table, the user is still
able to manually enter the data on this screen.

Note: An airport's identification can only be edited wheis first created; once this window is
closed, that airport's ID is fixed. To change apait's identification after it has been created an
Applied, the user must create a new airport aneteehe old one.

Description & General Information

The Countryfield cannot be edited after the airport is s&dcbutDescription ICAO Region
Regionfor Aircraft Default EngineandStatecan be, and a new Image File can be selected/at an
time. The function oRegion for Aircraft Default Enginis to determine the default aircraft
engines, which is the most common engine basebtepdpulation of engines for the aircraft
within the selected region. The default enginehmvn in bold in the Aircraft Operations &
Assignment dialog, but the user is free to selagtd the available engines fro each aircraft.

Origin Coordinates

There is a choice between Latitude & Longitude anitvéfsal Transverse Mercator (UTM) as the
means of entering the origin. The origin is trertstg point for all of the coordinates used to
define the locations of airport features and nooraft sources. The origin can be edited at any
time, but it is clearly better to set it beforeidafg any features or sources, so as to avoid lgatain
return to edit their coordinates later.

6.2.2 New

To create a new study, selé&twfrom theFile menu. When the New Study dialog box appears,
browse through the list of directories in tBwwse for Foldemwindow to choose the location

where the new study directory will be created aresgOK. Type the name of your study in the
Save Adield and pres©K. The user is encouraged to name all of their setuihi a standardized

way. For example, if the airport being modeledX{¥Z" and the first year being modeled is 2005,
then the first baseline study should be nhamed “)Bé&eline 2005”, and all successive studies
should be similarly named. To reduce confusiony@dirs should be entered as four-digits (e.g., not
“05").

TheAirport Propertieswindow (Figure 6-6) will then appear. Enter theidEsinformation and
pressOK. This will bring up theAirports dialog (Figure 6-5). To add another airport in sihedy
pressAdd Newptherwise pres®K. TheStudy Propertiesvindow (Figure 6-2) will now appear to
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allow the user make other changes to the study nvdhelesired changes have been, pésso
finish the creation of the new study. The new stisdyow saved in the previously selected folder.

Note: EDMS will store all of a study's files in the direcy where the study is created. The user-
created tables for user-created Aircraft, GSE & ARk#sNOT located here, but rather in the
system directory with the other system tableshag tan be shared with other studies and are not
necessarily study specific.

6.2.3 Open

To open an existing study, selépenfrom theFile menu. When the Open Study dialog box
appears, locate the main study file (the file wvifitt .EDM extension) in the directory or drive in
which it has been stored. Select the main studyafild pres®pen To exit the Open Study
window without opening a study, preSancel.

Study Conversion
EDMS 5.0 can also convert an EDMS 4.5 study to astu@y. Just open the EDMS 4.5 study as
described above. EDMS will pop up the following dil

Figure 6-7: Study Conversion

EDMS

] This is an EDMS 4.5 study, EDMS can save a copy and convert the copy bo an EDMS 5.0 study,
[ This would not affeck wour original study, Would wou like EDMS to do this?

SelectYesto proceed with the conversion. Sellcito abort opening the study. Selectigswill
pop up a browser, so the user can choose wherng tbhgconverted study. After selecting the
location to save the study, the user will be pradgbr a name for the converted study. Once the
new study name has been selected, g8 complete the study opening/conversion process.

Note: When converting an EDMS 4.5 study which includesrwseated objects (user created
aircraft, APUs and/or GSEs) into EDMS 5.0.1, the waéiibe prompted to provide the installation
path of EDMS 4.5 in order to obtain the definitiamighe user-created objects.

The first time that EDMS 5.0.1 encounters an EDMSs#uly that uses a user-created object that
is not already defined in EDMS 5.0.1, it will migeadll user-created objects from EDMS 4.5 into
EDMS 5.0.1, including those that are not actuallydus the study being converted. Subsequent
EDMS 4.5 studies being converted will use the daéins of the user-created objects that were
migrated to EDMS 5.0.1 previously.

If the EDMS 4.5 study includes a user-created ohjattt the same name as one already defined in
EDMS 5.0.1, then the study will use the user-creatgdct that was already defined in EDMS
5.0.1 (which could possibly have different emissiéexctors & other values found under the
Utilities menu than from EDMS 4.5). The inclusiditioat user-created object in the study will

still be converted, but after the conversion itl lwdve the emissions factors of the user-created
object that is already in EDMS 5.0.1.
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This situation would be problematic only if a useeated object was defined in EDMS 5.0.1 with
the same name as that in EDMS 4.5, but with diffepeoperties, prior to converting EDMS 4.5
studies. If instead the user did not manuallytereay user-created objects in EDMS 5.0.1, then
the user-created objects in EDMS 4.5 will be brouyer to EDMS 5.0.1 with the EDMS 4.5
properties without any problems.

Note: EDMS 4.5 does not allow the user to specify a fligfutfile for user-created helicopters, but
EDMS 5.0.1 requires user-created helicopters to hdlight profile assigned. If an EDMS4.5
study is being converted to EDMS 5.0.1 that containser-created helicopter, a flight profile will
automatically be assigned to that helicopter basedn existing helicopter of similar size and
engine type.

6.2.4 Close
To close a study, sele€losefrom theFile menu.

If the user tries to close a study that has beangid, but not saved, EDMS will pop up a message
so the user doesn't accidentally lose his changes.

Note: Selecting Close only closes the current studyFieMS. EDMS will continue running. To
close EDMS, seledExit from theFile menu.

Important: Unlike previous versions of EDMS, closmgtudy in 5.0 does not automatically save
the study. This allows the user to make temporhanges to observe their effect, without
permanently changing the study or having to agiiueldo the changes.

6.2.5 Save

SelectingSavefrom theFile menu, saves all the data and settings neededreate the selected
study in the previously selected directory.

6.2.6 Save As

To save a copy of the current study under anotaeren selecBave Agrom theFile menu. When
the Save Aglialog box appears, type the name to save thg studier, choose a directory and/or
drive, and presSave

Note: This does not copy in all of the output filesstjthe user inputs. In addition, the new copy of
the .EDM file will be appropriately renamed to capend to the name of the new directory.

To exit this window without saving, pre€ancel

6.2.7 Import & Export

EDMS provides users with the capability of buildsmurces outside of EDMS and importing them
into the model. This is done through the Imporlitytiocated undefFiles from the main menu.

The import utility is used to read a semicolon-safed text file that contains data for importing.
The files can be created and edited by MicrosofteEgc any text editor. The user can import the
contents of the entire file or only selected paramseand tables. The import utility does not
overwrite any values for any sources in the stuty@ly appends unique records to the study.
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Therefore, records that have the same identifiexégding records in the study will be skipped. If
the intent is to import new values into the stunlg, records to be replaced should be deleted
before running the import utility.

Users may also be interested in exporting datanasams of backup or to import specific parts of
one study into another. For these reasons EDMSsoéfertility module to export data from the
current study. Th&xportdialog is also selected under thglities menu heading. The utility
contains 3 steps which consist of: selecting theg to export by checking the boxes in the tree to
mark which items in the study are to be exportedning the export file, and the export report
window which details the outcome of the export.

Import

The import utility is used to read a text file tltantains data for importing. It is made up of ehre
steps which include: Step 1(Figure 6-8) identifyihg file to input, Step 2 (Figure 6-9) selecting
the sources to input and Step 3 (Figure 6-10)rtipoit report window which details the outcome
of the import.
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Figure 6-8: Import Step 1 Figuré-9: Import Step 2

Import Wizard: Step 1. Specify File Name Import Wizard: Step 2. Select Items to Import

File: Path Itemn Checklist
|E:\Program Files\EDMS 5.0MStudieshTutorialsTutarial bt = elect All

3
m +- [ Mandatary Study ltems

+ Operational Profiles

+ Aircraft Operations & Assignments
+ GSE Population & Assignments

+- [#] Vehicle Sources

+ Other Sources

+- [ dirport Layout

+ Receptars

+ User-Created Sources

MOTE: The selected items will be imported for all scenarios, airports, and pears
contained in the study being imported.

Cancel Help < Back | Mest » | Cancel Help

Figure 6-10: Import Step 3

Import Wizard: Step 3. Importing...
Report
Item | Records Exported | Remark | ”~
Study Type 1 Complete,
Uit System 1 Complete.
Emizzions Inventory Units 1 Complete.
(ae]
< Back | Export | Help |

Format
The file to be imported should be a semicolon-sateartext file with the following format rules:

1. If the first character of a line is the pound sig#, the line is ignored as a comment.
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2. If the first character of a line is an exclamatfmint, "!", or bang, EDMS assumes that a
keyword will immediately follow.

3. Lines not beginning with "#" or "!" are assumed t® d#ata to be imported (if the last
keyword was selected for import).

4. All files to be imported must begin with "'VERSIONGllowed by the EDMS version on
the next line (e.g., "5.0.1"). This is the only ueed keyword for every EDMS import file.

Step 1

Specify the file name. Enter the full path namenia box or press the Browse button to specify a
file to import. Enter a valid path to proceed to et step.

Step 2

Select items to import. Check the boxes in the tmgaark which items in the study are to be
imported from the text file. Make a valid selectimnproceed to the next step. Only selected items
will be imported into the study.

Clicking on a "+" or using the right arrow exparadeode.

Clicking on a "-" or using the left arrow collapseesode.

Clicking Nextwill initiate the import.

Step 3

The report list shows a log of the import progré&gss-inish to exit when finished

Export

EDMS allows users to export data from the curramtyst The export utility contains two steps
which consist of: naming the export file (Figurd B}, and Step 2 the export report window which
details the outcome of the export. (Figure 6-12).

Figure 6-11: Export Step 1 Figure &2: Export Step 2
Export Wizard: Step 1. Specify File Name Export Wizard: Step 2. Exporting...
File Path Feport
|E:\Program Filesh\EDMS 5045 tudies TutorialsTutorial. ket Item | Records Exported | Remark | -~
B Eon_figuration Rurways 72 Complete,
Tamivays 7 Complete,
T axipaths 54 Complete.
Parking Facilitiez 1 Complete.
Foadways 1 Complete,
GSE Population 2 Complete,
G5E Population Gate Assign... 4 Complete,
Guarker Howrly Profiles 1 Complete,
Monthly Profiles 2 Complete.
Draily Profiles 2 Complete,
Dizcrete Cartesian Receptors 1 Complete,
Dizcrete Polar Receptors Marecords in study.
Metwork Cartesian Receptors Marecords in study.
Metwork Polar Receptors Complete.
All Emizzions Complete.

1

g

Aircraft Emizsions 8 Complete,
GSE Population Emizzions 2 Complete.
Wehicle Emizzions 2 Complete,
Stationary Source Emizsions 2 Complete,
Uszer-Created Aircraft 1
Uszer-Created 4PUs g
User-Created GSE 4

Complete.
Complete.
Complete.

Cancel Help < Back | Finish | Help
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Stepl

Specify file name. Enter the full path name in t& br press th8rowsebutton to specify a file to
save to. Enter a valid path to proceed to the rtept s

Clicking Nextwill initiate the export.
Step 2
The report list shows a log of the export progr&sessinish to exit when finished.

The exported file can be opened in Microsoft Excedroy text.

6.2.8 Print

ThePrint option is available for the following EDMS windowgiew=2Airport, View>Emissions
Inventory, View>ConcentrationsandView->System Tables$n the case of theiew>Airport
window, Zoom In Zoom OutandZoom Homeare additional functions on théew menu.

With any of theViewwindows displayed, seleEile 2Print from the pull-down menu. When the
Print window appears, the user will be able to selestpifint range, number of copies, and printer
setup. To print, preg9K. To leave this window without printing, preSancel

When printing the Emissions Inventory, the user nfiust choose to either print all reports or print
just the selected table. To change the defaultgrior page setup, seldete> Print Setupfrom
the pull-down menu.

6.2.9 Print All Model Inputs

The ability toPrint All Model Inpus is available only when all View windows are cldse
SelectingFile 2Print All Model Inputswill enable the user to select the print range nimmber of
copies and the printer setup. To print, pt®&s To leave this window without printing, press
Cancel.

6.2.10 Print Preview

ThePrint Previewoption is available from the main menu for thédeing EDMS windows:
View=Airport, View=>Emissions Inventory, Vie#System TablegndView->Concentrations

SelectFile 2Print Previewfrom the pull-down menu. When the preview windgwpears, the user
will have a variety of pushbutton viewing optionschoose from, including zoom, multi-page
viewing, and printing. To print the document, prBsisit. To leave this window without printing,
pressClose

6.2.11  Print Setup

ThePrint Setupoption under thé&ile pull-down menu allows the user to specify a printter

than the default printer, and to set other primapeeters such as page orientation, paper size and
source. To specify a non-default printer, use tlop-@lown list to select the new printer. Use the
radio buttons to select the paper orientation (pdror landscape). To change the paper size and
paper source, use the drop-down list and choose tine list. Additional printer setup features are
available by pressing ti@ption button. When the user has completed the prinpsaperations,
pressOK. To exit the Print Setup window and return to pheviously saved setup, preSancel
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6.3 The Emissions Menu

The Emissions menu provides the user with accedimbog boxes used to specify emission
sources at the airport. Information about aircradirking facilities, roadways, stationary sources,
and training fires can be entered here. The Emissimenu has the following options:

» Aircraft
0 Operations Tab
0 Schedule Tab
o Performance Tab
0 APU Assignment Tab
0 GSE & Gate Assignment Tab
0 Engine Emissions Tab
* GSE Population
» Parking Facilities
* Roadways
e Stationary Sources
e Training Fires

* Update Emissions Inventory

6.3.1 Aircraft Operations & Assignments Window

The Aircraft Operations & Assignmentgindow (Figure 6-13) allows the user to chooseflist

of Available Aircraft types and Engine Types to beluded in the study. This list includes both
system aircraft and user-created aircraft. Thectsdeaircraft will be associated to the particular
scenario-airport combination. Once an aircraft-eagiombination has been added and a study year
selected, the user can specify operations, impschadule, define performance parameters, assign
an APU, and provide gate and/or GSE assignmentswikg the engine emissions per operation
does not depend on the year. Together, these &loavhigh level of precision in specifying
aircraft-engine and operational configurationsdaiven airport and year.

Note: This window is accessible only when an airporagear is selected from the left pane study
tree.
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Figure 6-13: Aircraft Operations & Assignments Window

Aircraft Operations & Assignments - [Tutorial] - Baseline - Hagerstown [Z]
Avallable Aircraft/Engines Ajrcraft/E naine Combinations [ Study
b}- My Aircraft A hdd Aircraft Type I Engine Type | Identification | Categamy
+ v A7E Corsair m “ Boeing 737-300 Series  * ¥ CFM56-3-B1 Ailine LCIP
¥ l—:}- Aero Spacelings Super Gupp <-- Remove
| W Aerospatiale Caravelle 10
+ *}' Aerospatiale Caravelle 12 Rename
+| # Aerospatiale Concorde
< # Aerospatiale N 262 Change Eng.
+ b Aenspatisle SH EO1 Corvette 7
+ l"‘ Aerogtar PA-G0 ! m
+ @ Agusta A-109 |
< » <] . (>
Operation: l Schedule] Performance] APU Assignment] GS5E & Gate .&ssignment] Engine Emissions]
® Us Ies " Enter LTOs (« Enter Departures & Armivals Seperately
LTOs [Departuras Arivals Touch & Gos
& Arnual Tatal | | 1000 | 1000 | 0
" Peak QuarterHaur | | 1.041667 | 1.041667 | 0
Quarter-Houly Profile. | | |DEFAULT | |DEF&ULT = |DEF&ULT |
Diaily Profile | | | daiy profie | | daily profile = | |DEFBULT |
Marthly Profie | | |monthly profile | |manthlppeofle = | |DEFALLT ~|
Ok | Cancel J Apply I Help |

Adding and Removing Aircraft

To consider aircraft in the study, an aircraft tgrgine type combination must be selected. First,
choose from the list of available aircraft typee.Skee the list of available engine types for the
aircraft type, press tHe” to the left of the aircraft type name and ic@m use the right arrow

key). The engine types listed are those currerilized with the selected aircraft type. Engine
names in bold typeface indicate the default entpnéhe selected aircraft type. The default engine
for an aircraft type can change, depending on $iee-specifiedRegion for Aircraft Default Engine
on theAirport Propertiesdialog (Figure 6-6).

When the desired engine type is highlighted, ptiesédd button. Alternatively, right-click on the
engine and seleé&tdd from the popup menu that appears. Moreover, itibking on an aircraft
type (not an engine type) that has a default engimeselectind\dd automatically adds the aircraft
with its default engine to the study! Double-cliefion an aircraft will also add the aircraft to the
study with its default engine. Note, however, thaine aircraft do not have any default engines
defined. In that case, double-clicking will merelyen the engine list for the aircraft.

It is possible to enter the same aircraft-engimal@oation multiple times in a study so that
operations of the same aircraft type can be divatedng different gates. To distinguish between
different instances of the same aircraft-engineldoation, a unique identification for each
instance of a combination must be specified. Widgting an aircraft-engine combination to a
study, the user may rename the instance by pray@mnidentification that is unique for that
combination of aircraft type and engine type.
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To remove an aircraft type previously added, sdlez@aircraft in théircraft/Engine
Combinations In Studyst and presemoveAlternatively, right-click on an aircraft in the
Aircraft/Engine Combinations In Studigt to bring up a popup menu. TRemoveption on the
popup menu performs the same function.

Filtering Aircraft

Right-clicking with the mouse on thfevailable Aircraft/Enginesree brings up a popup menu. To
reduce the number of aircraft type displayed inlite selectilter by Categoryfrom this menu.
To remove the filter and display all available eaft types, seledRemovd-ilter from the right-
click popup menu. When all aircraft types are digptd,Remove Filteis disabled.

Editing User-Created Aircraft

Right-click on an aircraft type in th&vailable Aircraft/Enginesree. TheEdit option is enabled
when a user-created aircraft is selected. Thi©opipens théJser-Created Aircraftvindow.

Renaming the Identification

To rename the identification of a selected aireeafgine combination, either press Rename
button or double-click the identification. Alternagdly, right-click on an aircraft in the in-studigt
to bring up another popup menu. TRenameoption on the popup menu performs the same
function.

Changing the Assigned Engine

To change the engine assigned to an aircraft, redthéble-click the engine name and select a new
engine that appears in the drop down list or ptles€hange Endputton. Alternatively, right-click
on an aircraft in the in-study list to bring up #mr popup menu. lt€hange Engineption

performs the same function.

Duplicating an Assigned Aircraft

To add the exact same aircraft-engine combinaty@ainato the study, select the combination to
copy and press tHauplicatebutton. More than one aircraft may be selectedtahe to duplicate a
group of aircraft. Alternatively, right-click on aircraft in the in-study list to bring up another
popup menu. It®uplicateoption performs the same function.

Aircraft Categories

The Categorycolumn in theAircraft/Engine Combinations In Studigt shows the four-letter
category code for each entry. The characters repteis order, the size, designation, engine type
and usage of the aircraft/engine combo.

Size (weight) Small, Large, Heavy

Designation Civil, Military, General

Engine Jet, Turboprop, Piston

Usage Passenger, Cargo/transport, Helicopter, Bssjrttack/combat, Other

TheEuro. Cat.column shows the aircraft category codes used infeu
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H1 | Helicopter Light

H2 | Helicopter Heavy

JB | Jet Business

JL | Jet Large
JM | Jet Medium

JR | Jet Regional
JS | Jet Small
PP | Propeller

SS | Supersonic

TP | Turboprop

6.3.1.1 Operations Tab

The contents of this tab (Figure 6-13) are onlyacivhen a scenario, airport and year are selected.
Use this tab to assign operations in the seleaad tp one or more simultaneously selected

aircraft in the Aircraft/Engine Combinations In Sydist. More than one aircraft can be selected
simultaneously to allow a group of aircraft to Issigned the same operations.

Use Schedule

When the Use Schedule checkbox is checked, it meBMS should use the schedule information
contained in the file identified on the Schedule @onsequently, all other features on the
Operations tab are disabled, as they are thenasuted nor used. If Use Schedule is checked, but
no schedule file has been selected, then an emssgigentory will show zero emissions for
aircraft.

LTOs or Departures & Arrivals

The user has the option either to Enter LTOs or teiHdepartures & Arrivals Separately.
Entering departures and arrivals separately wiltlpoe a more accurate dispersion analysis if
there is asymmetry in operation types.

Under LTOs, the user can choose between Yearly aakl Quarter-Hour Landing and Takeoff
(LTO) cycles depending on the available data.

The emissions inventory relies on the Yearly LTOleyoformation. If the number of yearly LTO
cycles is known, press the Yearly button and ethiewralue in the adjoining edit box. If yearly
LTO cycle information is not available, EDMS can derit based on the peak quarter hour figure
and the selected operational profiles.

If the Peak Quarter-Hour LTO cycle value is knowrggs the Peak Quarter-Hour button and enter
the value in the adjoining edit box. If peak quetteur operations value is not available, EDMS
can derive it based on the yearly LTO cycles andaijmnal profiles.

Entering data for departures and arrivals workslaitgito how it does for LTOs.
Touch and Gos (TGOs)
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If Touch and Go (TGO) operations are relevant eostudy, enter the value in the Yearly TGOs
edit box. Taxi, queue and ground support equiprapatations are not included for TGO
operations. To model the eventually necessarytteand from the gate, simply add one LTO cycle
to the yearly LTOs for each TGO that includes a tagde and subtract one TGO from the yearly
TGOs.

Operational Profiles

Operational Profiles can be defined at the Quattaurly, Daily or Monthly levels. These profiles
are named and defined using the Operational Psafil@og box under the Utilities menu. The
"DEFAULT" and all of the user-specified operationadfies appear in the appropriate drop-down
list for selection. It is important to note that diftcations to any one of the quarter-hourly, daily
or monthly default settings will affect the opecaial figures.

6.3.1.2 Schedule Tab

Having the Use Schedule checkbox on@perationstab (Figure 6-13) checked makes it possible
to select a schedule file. In addition, to commreund delaysSequence Modelingust be
selected in Scenario Properties (Figure 6-3).

To browse for a schedule file, press the Brows&hutn theScheduld¢ab (Figure 6-15). This will
popup a browser title8elect Schedule File for <selected year of stydytvich will let the user
browse for a schedule file. Once the file is s&ldand th@penbutton is pressed, the browser
will close and &chedulalialog (Figure 6-14) will appear.

Figure 6-14: Schedule Dialog

9P This file contains 2 aircraft not vet in the study,
- Do ol wank bo add them ko the skudy now?

Mote: This will not import the actual operations inko the studsy.
The schedule File is skill needed at the time of performing Update Emissions.,

To simply view the contents of the schedule fildestNo and later unchecdse Schedulen the
Operationstab. To add all the aircraft-engine-identificaticmmbinations in a schedule file to the
selected scenario-airport combination, se¥eedon theSchedule dialogeach aircraft-engine-
identification combination will be added once tifd not already in the study. In either case, the
contents of the schedule file will then become labéeé for viewing. Since a schedule file could be
extremely large, EDMS loads only portions of thgéafile into memory at one time.

6-19



Figure 6-15: Schedule Tab
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LEAR24 CIE106 Gid BREODS BEE Airline 2004-0-01 00:01:45 Ariveal 2068 184918 FRO 2
B737-7-BE) aCM0a3 Commercial EXEDDE ExE Ailine 2004-0-01 00:51:53 TGO o955 46214 Main g

LEAR24 CIE106 GA BEBEOOT BEE Airlire: 2004-0-01 01:02:05 Departure 2068 154318 FBO 2
B737-7-BBJ 3CM033 Commercial EXE0NG E<E Airline 2004--01 01:11:53 Avrival 455 462139 Main =,

LEAR24 CIE106 Gd BREODD BEE Airline 2004-0-01 01:22:05 Departure 2068 184318 FRO 2
B737-7-BR) aCM0z3 Commerial ExXEMD EE irline 2004-0-01 01:31:53 Aurriveal 55 46214 Main g

< >

oK Cancel Apply Help

The schedule file contains the following informati@ircraft type, engine type, identification, call
sign, airline, date and time, stage length (nmgration type, gate, runway, and aircraft weight
(Ibs). The fields in the file are separated by s@thains, with one operation per line. Operation
types are designated D, A or T, meaning deparaurgjal or touch-and-go. Date and time are
entered as YYYY-MM-DD hh:mm:ss. As an example ne lin the schedule file would be similar
to this:

B737-7- BBJ; 3CMD33; Commrer ci al ; AALO02; Aneri can Airlines; 2004-01-01
00: 11: 53; 855; A; Mai n; 9; 46219

This also provides a quick way to add aircraft-aegidentification combinations based on
historical information to a study for year for whia schedule is not available. Chétde
Schedulebrowse for the schedule file; add the aircrdi&rt unchecklse Schedule

6.3.1.3 Performance Tab

Through this tab (Figure 6-16) the user can asigint profiles and average taxi times to one or
more simultaneously selected aircraft. More tham @incraft can be selected simultaneously to
allow a group of aircraft to be assigned the sdightfprofile and taxi time.
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Figure 6-16: Performance Tab
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The taxi times can only be specified, whéser-specified taxi times for each aircrédtselected as
the taxi time modeling option on ti&zenario Propertiedialog (Figure 6-4). Since dispersion
requires the use of sequence modeling for taxidjraser-edited taxi times can only be used for
emissions inventories.

The other four Times in Mode fields can eitheFR®eformance Based (SAE AIR 1845
ICAO/USEPA Defaultdepending on which option is selected urtsigstem Aircraft Times in
Mode Basis (for Emissions Inventories) theScenario Propertiedialog. When dispersion is
enabled, only the performance-based method caalbetsd.

Flight Profile

Flight profiles based on the performance of theraft-engine combination are used to determine
times in mode.

Flight profiles are based on SAE AIR 1845. The useast select a takeoff weight and an approach
weight for the aircraft, and an approach anglegdid®wvn. The approach weight is the weight at
10,000 feet as the aircraft makes its approachedas these three parameters and the mixing
height specified in the Weather window, the TakeGfimb Out, Approach, and Landing Roll
times are calculated by the performance module.n&¥er the weights or approach angle are
changed, the performance-based times-in-mode eaéctdated and shown in the Times in Mode
box. These times-in-mode are based on the annash@® weather and are provided for user

6-21



information. A more detailed internal model of flight profile is used to determine positions for
dispersion calculations.

Note: The displayed takeoff weight may not correctlyrespond to the selected aircraft. This is
especially true for lighter aircraft. Several aaftrshare the same set of flight profiles, and
therefore share the same set of takeoff weights.

User-created aircraft times in mode can be basedsmbected flight profile or the ICAO default
times in mode based on the selected category. iMagyalso be user-edited. However, as with all
aircraft added to a study, user-edited taxi tir@sanly be used for emissions inventories.

Times in Mode

WhenUser-specified taxi times for each aircrédtselected as the taxi time modeling option @n th
Scenario Propertiedialog (Figure 6-4), the user is expected to etaertimes for each aircraft in
the Taxi In and Taxi Out boxes. If sequence modebnused, then the values in the Taxi In and
Taxi Out boxes are ignored, and EDMS will dynamicdktermine the taxi in and out times based
on the delays encountered, the taxipaths, and égxngtwork.

The other times-in-mode values are displayed toigeoan estimate only, and are based on the
airport's annual average weather. These valueswiginithe mixing height, regardless of which
System Aircraft Times in Mode Basishosen. The actual times for arrival, takeaifii climbout
are determined when updating emissions, usingpuesided actual weather, and therefore may
differ from the estimated values displayed on thiéog.

If Performance Based (SAE AIR 134%0deling is selected, then the times in mode eltsmge
with changes to the weights and glide slope onttihis The emissions inventory relies on these
times and th&axi InandTaxi Outtimes in its generation. User-created aircraftewhsed in a
scenario where performance-based modeling is gelectust have an appropriate flight profile
assigned in th&ser-Created Aircraftialog, in addition to the weights and approacyi@to be
followed.

If dispersion is enabled, then th@AO/USEPA Defaultsption in the Scenario Properties is not
available. Only performance-based times in modethén be used in computing the emissions
inventory.

6.3.1.4 APU Assignment Tab

Through this tab (Figure 6-17) the user can asaigauxiliary power unit (APU) for each aircraft.
If the aircraft has a default APU, it is shown widin the drop down list of APUs. To change the
APU assigned to the aircraft, simply select a défee one from the drop down list. Only one APU
may be assigned to each aircraft. Seldaein theAPU drop down menu if you do not want to
assign an APU to an aircraft.

The user can specify the number of minutes the Milbperate for both arrivals and departures.
The defaults values are 13 minutes each.
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Figure 6-17: APU Assignment Tab
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6.3.1.5 GSE & Gate Assighment Tab

Through this tab (Figure 6-18) the user can asgignnd support equipment (GSE) to one or more
aircraft. More than one aircraft can be selectatuaneously to allow a group of aircraft to be
assigned the same set of GSE.

Gate Assignment

This option appears only when performing a dispersinalysis. The dispersion of GSE and APUs
takes place at the assigned gate. Only one gatdelagsigned to each aircraft. To assign no gate,
selectNonefrom theGate Assignmerdrop-down menu. Note that if no gate is assigtiesh

neither the assigned APU nor any of the assigndd @i$ contribute to the dispersion analysis.

Assigning GSE

The assigned GSE for the selected aircraft areatelicby a checked box (versus an empty box).
The GSE assigned to the selected aircraft can begeleby checking and/or un-checking these
check boxes.

GSE emissions data are utilized in EDMS emissionsdésersion analyses. For emissions
inventory purposes, default equipment assignmeetsnade based on aircraft type with an
operating time associated with each aircraft opmmafor dispersion analyses, gate emissions are
treated either as volume or area sources, dependitige user-specified gate dimensions.
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Figure 6-18: GSE & Gate Assignment
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Editing GSE

The default operating times (mins/operation typeysepower (hp) and load factor (LF (%)) are
provided for each piece of equipment. These vataesbe overridden by double clicking on the
value to be edited and entering a new value. Adtivaly, right-click on a GSE and select thdit
option to begin editing values.

The year manufactured and age can also be editbé same manner described. Editing one
automatically updates the other, based on the stedybeing modeled. By default, both fields
indicateDef. Avgwhich stands for default average. Neither fieldpplicable to user-created GSE,
in which case both fields are blank.

The default average year of manufacture and adeatkse GSE to be modeled with national
average GSE emission factors.

If a specific year of manufacture or age is givend GSE, NONROAD2005 emission factors will
be applied. In which case, the fuel, the horsep@mérthe year of manufacture determine the zero-
hour emission factor and the age and GSE type ditertime deterioration to be applied.

To restore the age or year of manufacture to thefewult value, blank out either value while editing
or enter an invalid value.

Display Emission Factors
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Right-click on a GSE to bring up its popup menu sal@ctEmission Factorso display its
emission factors (in grams per horsepower-hour).

Reset Year / Age

Right-click on a GSE to bring up its popup menu seléct Reset Year / Age to restore the age and
year of manufacture to their default values.

Restore Default GSE Assignments

Check the boldJse Default GSE Assignmemtseck box to undo all user-editing to the GSE
assignments and restore the original default assgts.

Reference Models

Reference models are typical models of GSE of tiparded type and fuel in use today. For
example, for the typ€argo LoaderandDiesel fuelthere are two reference modeétsiC
Commander 1andFMC Commander 3(Each reference model has a unique default horsapow
The FMC Commander 15as a default horsepower of 80. THAC Commander 30as a default
horsepower of 133. If the reference model (Ref. ®ptield is blank, the GSE is a unique type-
fuel combination. For example, the "Aircraft Tracttype and "Gasoline" fuel combination is
unique.

User Created GSE

To Create dJser-Created GSRight-click on the checklist and select théd Newoption. For
more information on creating GSEs refer to (Secioh3).

6.3.1.6 Engine Emissions Tab

The Engine Emissions Tab (Figure 6-19) allows the tseiew engine fuel flow rates and
emission indices for a selected aircraft. This fites a quick way for the user to check the values
that are being used. The user is not able to makidge values.

Fuel Sulfur Content and SOx Emission Index

TheFuel Sulfur Contenis the percentage by weight of sulfur in the fltek tied to the SOx
Emission Indexy the assumption that all sulfur is converte&@. Because St£has 2.0 times the
molecular weight of elemental sulfur, a sulfur @ntof 0.1%, or 1 gram per kilogram, would
convert to a SOx Emission Index of 2 g/kg. Whenevidrer of these fields is modified, the other is
automatically updated as well.
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Figure 6-19: Engine Emissions
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6.3.2 GSE Population

The GSE Population dialog (Figure 6-20) allows teeruo choose from a list of available GSE
types to be included in the scenario-airport comtiam. This list includes both system and user-
created GSE. Once added, the user can specifyrffatgpopulation, operating time and profiles,
fuel used, power rating, load factor and gate assénts. Together, these fields allow for a high
level of precision in specifying a GSE population dogiven airport.
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Figure 6-20: GSE Population
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Adding GSE

To add a GSE population to a scenario-airport coatliin, a GSE type with an associated
reference model and then a fuel must be selected tiheAvailabletree. The tree is first divided

by GSE types, each type being listed once for eafelniance model, which is shown after the GSE
type in parentheses. Under each type the avaifable are listed.

There are twenty-four (24) GSE types to choose fasristed below:
» Air Conditioner
* Air Start
* Aircraft Tractor
* Baggage Tractor
* Belt Loader
» Bobtall
* Cabin Service Truck
e Cargo Loader
e Cargo Tractor

e Cart
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» Catering Truck

» Deicer

* Fork Lift

* Fuel Truck

» Generator

* Ground Power Unit
e Hydrant Truck

* Lavatory Truck

o Lift

» Other

* Passenger Stand
* Service Truck

*  Sweeper

« Water Service

There are up to five (5) different fuels to cho@een as listed below:

* Diesel

* Gasoline
* CNG

« LPG

» Electric

Reference Models

Reference models are typical models of the GSE typase today. For example, the GSE type
Cargo Loaderhas two reference modelSMC Commander 1andFMC Commander 30The
distinguishing feature between listed referenceet®id default horsepower and possibly default
annual usage. Each reference model has a uniquatdedesepower. ThEMC Commander 15
has a default horsepower of 80. THdC Commander 30as a default horsepower of 133.

Expand the node of the desired type to see theflmtailable fuels by pressing the + to the left (o
use the right arrow key).

Identification

It is possible to enter the same GSE type more @dhag in a scenario-airport combination so that
activity of the same type can be divided amongedéint gates. To distinguish between different
instances of the same GSE type, a unique identdicdbr each instance of a type must be
specified. When adding a GSE to a scenario-airoribination, the user must either accept the
EDMS-generated identification, which is numericddsed, or provide an alternative
identification.
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Removing GSE

To remove a previously added GSE, select the GSeilm tStudylist and pres&emove
Alternatively, right-click on a GSE in tHe Studylist to bring up its popup menu. TRemove
option in the popup menu performs the same function

Renaming the Identification

To rename thé&dentificationfor a GSE, press tHeenamebutton or double-click on the
Identificationin the list. Alternatively, right-click on a GSE theln Studylist to bring up its
popup menu. ThRenameoption in the popup menu performs the same functio

Duplicating a GSE

To add the exact same GSE again to the scenarioraapmbination, select the GSE to copy and
press théuplicatebutton. More than one GSE may be selected at attrdaplicate a group of
GSE. Alternatively, right-click on a GSE in the Studylist to bring up its popup menu. The
Duplicateoption in the popup menu performs the same functio

Changing Fuels

Right-click on a GSE in thin Studylist to bring up its popup menu. More than one G&f be
selected at a time to change the fuel for a grdWpSE. Select a fuel under tdange Fuel to
sub-menu on the popup menu to change fuel. Ifélexted fuel is not available for a type of
selected GSE, EDMS will take no action on the paldicGSE for which the fuel is not available,
but a warning will be provided to the user.

Display Emission Factors

Right-click on a GSE in thin Studylist to bring up its popup menu and selEatission Factorso
display its emission factors (in grams per horsegelwour).

Population

For population, enter the number of the selectel @&t are present at the airport. However, the
average piece of equipment realistically does aotcontinuously, so the user should specify an
operating time and operational profiles.

Operating Time

If the average annual usage of each piece of equipim known, sele¢tearlyand enter in the
number hours of annual use. Otherwise, if the nurobminutes an average piece of equipment is
used during an hour of peak activity is known, seReak Quarter Houand enter the number of
minutes per peak quarter hour.

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These profiles
are named and defined using tperational Profileddialog box under th¥tilities menu (Section
6.7.1). The "DEFAULT" and all of the user-specifigutoational profiles appear in the appropriate
drop-down list for selection. It is important tota that modifications to any one of the quarter-
hourly, daily, or monthly default settings will afft the operational figures.

Emission Parameters
Rated Powe& Load Factor

Enter theRatedPowerin horsepower and tHepad Factoras value between 0% and 100% in their
respective edit boxeRated PoweandLoad Factorare multipliers for the emission factors. GSE
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emission factors are in units of grams-per-hourkpesepower. When the rated power and load
factor are multiplied by the emission factors, tegults are quantities of grams-per-hour.
Multiplying this by the population gets grams-p@uh of the entire population, if every piece of
equipment in the population was running simultaisgoand continuously over an entire hour.

Use default age distributiovs. Specify a specific age

SelectingUse default age distributiowill cause GSE to be modeled with same nationaleme
GSE emission factors that were developed by the EP&. from NONROAD2005.

If Specify a specific ags selected, the NONROAD2005 emission factors mellapplied. In
which case, the fuel, the horsepower and the yleaaoufacture determine the zero-hour emission
factor and the age and GSE type determine the dedtian to be applied.

Analysis Year

This field is for user-reference only and cannoebiged, except by returning to thiidy
propertieswindow. This is the year of activity being modeladhe EDMS scenario-airport
combination.

Year of Manufacture & Age

If Specify a specific ags selected, the user may edit the year of manufador the GSE

population or the age. Editing one value automdsi@aljusts the other according to the study year.
New equipment is modeled as being of age "0" y&drs.year of manufacture cannot be later than
the study year, nor can the GSE be more than 108 péh

WhenUse System Emission Factassselected, neither parameter is needed bechesketault
system emission factors are based on a nationalgiogn of average age.

Gate Assignment

All gates in the study appear in the gate assighiistnDouble-click on théercentageo specify
what percentage of the population operates atdbigraed gate.

6.3.3 Parking Facilities

The Parking Facilities window (Figure 6-21) allothe user to specify the parking facility
information relevant to the scenario-airport conaltion. Parking facility data are used by EDMS

in both emissions and dispersion analyses. Forsémnis purposes, calculations are based upon the
Number of Vehicles in each facility, as well as #werage Speed, Idle Time and Distance Traveled
by each vehicle within the facility. For dispersiammalyses, parking facility emissions are treated a
area sources by EDMS. Parking facility emissiond@rated spatially within the airport using (X,

y) coordinates. A polygon of up to 20 sides camded to define the shape of the parking facility.
Facilities with multiple parking levels are modelgsing stacked area sources.
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Figure 6-21: Parking Facilities
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Adding Parking Facility Information

To add a parking facility, press theld Newbutton and enter a name for the new parking tscili
Once added, parking facilities can remain in theent scenario-airport combination, or be moved
to a list ofAvailablefacilities with theRemovébutton. To move a parking facility from the
Availablelist to theln Studylist, select the parking facility name and présisl To permanently
delete a parking facility from th&vailablelist, select it and pre€3elete To rename a parking
facility, select it and prefRename

Double-clicking on a parking facility in th&vailablelist will move it to theln Studylist. Double-
clicking on a parking facility in thén Studylist allows the name of the parking facility to be
edited. Right-clicking on a parking facility in eér theAvailableor In Studylist both selects that
parking facility and pops up a menu that matchedthitons between the two lists, except that it
has the additional option &elect All

Number of Vehicles

The number of vehicles can be entered byvtearlyvolume or byPeak Quarter Hourlf the
number of vehicles per year is known, selectftbarlyradio button and enter the value in the
adjoining edit box. If the number of vehicles peak quarter hour is known, select Peak Qtr-
Hour radio button and enter the value in the adjoiredig box.
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Vehicle Emission Parameters

Total emissions are a function 8peedlidle Time andDistance Traveledas well as altitude,
temperature, scenario year). Emissions are alsocidm of vehicle type or vehicle fleet mix, Fuel
and Manufactured Year.

Vehicle Type

Use the first drop down list to select eittizfault Fleet Mixor one of 16 vehicle types as listed
below:

» Light Duty Vehicles (Passenger Cars)
« Light Duty Trucks 1 (0-6,000 Ibs. GVWR, 0-3750 Ih&/\W)
« Light Duty Trucks 2 (0-6,000 Ibs. GVWR, 3751-5758.IhVW)
« Light Duty Trucks 3 (6,001-8500 Ibs. GVWR, 0-3758.IhVW)
« Light Duty Trucks 4 (6,001-8500 Ibs. GVWR, 3751-576§. LVW)
* Class 2b Heavy Duty Vehicles (8501-10,000 Ibs. GJWR
* Class 3 Heavy Duty Vehicles (10,001-14,000 Ibs. )W
* Class 4 Heavy Duty Vehicles (14,001-16,000 Ibs. GR)W
* Class 5 Heavy Duty Vehicles (16,001-19,500 Ibs. GR)W
* Class 6 Heavy Duty Vehicles (19,501-26,000 Ibs. GR)W
* Class 7 Heavy Duty Vehicles (26,001-33,000 Ibs. GR)W
» Class 8a Heavy Duty Vehicles (33,001-60,000 Ibs\WR)
* Class 8b Heavy Duty Vehicles (>60,000 Ibs. GVWR)
* School Busses
* Transit and Urban Busses
* Motorcycles
Fuel

Select a fuel from thEuel drop down list. EDMS will assume all vehicles usthg selected
parking facility only burn the selected fuel. Thi& is deactivated wheDefault Fleet Mixor
Motorcycleshas been selected.

Manufactured Year

The manufactured year cannot be later than theasiceyear, nor can it be more than 100 years
prior. EDMS will assume all vehicles in the parkiiagility to be manufactured in the same year.
To model new vehicles, enter the scenario yeaneastanufactured year. This edit box is
deactivated when a default vehicle fleet mix hasnbselected.

Speed

Specify the average speed for vehicles travelingénparking facility by selecting from ttgpeed
drop down list.

Distance Traveled
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Specify the average distance a vehicle would beeeg to travel in the facility.
Idle Time

Specify the average vehicle idle time in minutes.

Emission Factors (grams per vehicle)

Use System Generated Values

The system generated values can be restored biingehis checkbox. However, this will not
happen until thépply button is pressed, which will cause MOBILE 6.2 to,rand then the
Emissions Factors will be updated.

Emission Factors

If the user edits a parameter in the window thigca$ the emission factors ablde System
Generated Values checked, EDMS automatically updates the emidsictors by running
MOBILE 6.2 and extracting and displaying the new ealafter thé\pply button is pressed.
MOBILE 6.2 does not produce results for years beyzi®izh, so any modeling for later years will
be adjusted back to 2025 before calculating emissio

The user may override the emissions factors forpamking facility by editing the values in the
Emission Factordox. This will cause thelse System Generated Valuweeckbox to become
unchecked, denoting to the user that the values bagn edited. This allows the user to set more
specific information for vehicle emissions charaistecs rather than use the MOBILE 6.2
generated values. Emission factors for alternatie¢sfnot included in EDMS may be entered here.

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These profiles
are named and defined using perational Profileddialog box under th¥ltilities menu (Section
6.7.1). The "DEFAULT" and all of the user-specifiquboational profiles appear in the appropriate
drop-down list for selection. It is important tota that modifications to any one of the quarter-
hourly, daily, or monthly default settings will afft the operational figures.

Dispersion Parameters

Performing a dispersion analysis requires the abadyspecify the dimensions of the parking
facility.

First, select th&lumber of Pointérom the drop down list. Then, type in the (xcpprdinates for
each of the parking facility points as well as plaeking facility release height. The (X, y)
coordinates are used to specify a polygon of 0tsides and can be edited by double-clicking on
a value. The coordinates must be entered in eilbekwise or counter clockwise order.Fxeview

of the parking facility is provided to the right thfe coordinates. The initial vertical dispersion
parameter, sigma-z0, is hard-coded as 3 meters.

Number of Levels

Enter an integer from 1 to 20, inclusive. This reprgs the number of parking levels, and therefore
the number of area sources, to be vertically sthoke on top of the other.

Release Height / Top Release Height

If there is only one parking leveRelease Heighwill appear. When there is more than 1 leVelp
Release Heighwill appear and the value entered will represkattighest height at which
emissions will be released (e.g. from the exhatiatwehicle) relative to the parking facility's
elevation.
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Level Spacing

EDMS models multi-level parking facilities with pglgns spaced vertically at regular intervals.
EDMS starts at the release height of the top lewelvaorks its way down, placing one polygon at
each level spacing. Level spacing is inactive foglg-level parking facilities.

Elevation

Elevation is the ground-level elevation of the pagkiacility relative to sea-level. The default
value for parking facility elevation is the airpefevation.

Number of Points
From the drop-down list, the user may choose fram 20 points.
Nudge

These arrow controls can be used to nudge thetedlpoints in the desired direction, or the entire
facility as a whole if all or none of the pointeaelected.

Graphical Display
Parking facilities that are listed in the Studylist are displayed in the Airport View (Section

6.6.3). Parking facilities in th&vailablelist are not displayed because they are not ctiyranthe
study.

The Preview box allows the user to view the shdpheofacility before saving changes.

6.3.4 Roadways

The Roadwaysvindow (Figure 6-22) allows the user to specify tbadway information relevant
to the scenario-airport combination. Roadway datased by EDMS in both emissions and
dispersion analyses. For emissions purposes, atiloos are based upon theaffic Volume as

well as theAverage SpeeandRoadway LengthFor dispersion analyses, roadway emissions are
treated as a series of rectangular area sourcasvRy emissions sources are located spatially
within the airport using the (X, y) coordinates.
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Figure 6-22: Roadways
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Adding Roadway Information

To add a roadway, press tAdd Newbutton and enter a name for the new roadway. @dded,
roadways can remain in the current study, or beatido a list ofAvailableroadways with the
Removéutton. To move a roadway from tAgailablelist to theln Studylist, select the
roadway name and pre&sld To permanently delete a roadway from #wailablelist, select it
and pres®elete To rename a roadway, select it and pRssame

Double-clicking on a roadway in thevailablelist will move it to theln Studylist. Double-
clicking on a roadway in thie Studylist allows the name of the roadway to be ediRidht-
clicking on a roadway in either tfevailableor In Studylist both selects that roadway and pops
up a menu that matches the buttons between théstwpexcept that it has the additional option
of Select All

Traffic Volume

Traffic Volume is a count of the number of timegedicle has traversed the roadway. So, in
order to model one vehicle driving to the termitatirop a passenger and then returning on the
same road, the traffic volume on that roadway wdgdwo.

The traffic volume can be entered by thearlyvolume or byPeak Quarter Hourlf the traffic
volume for the year is known, select tfearlyradio button and enter the value in the adjoining
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edit box. If the number of vehicles per peak quantir is known, select tHeeak Qtr-Hour
radio button and enter the value in the adjoinidig lzox.

Vehicle Emission Parameters

Total emissions are a function 8peedlidle Time andDistance Traveledas well as altitude,
temperature, scenario year). Emissions are alsocidm of vehicle type or vehicle fleet mix,
Fuel and Manufactured Year.

Vehicle Type

Use the first drop down list to select either "Diéfd-leet Mix" or one of 16 vehicle types as
listed below:

» Light Duty Vehicles (Passenger Cars)
« Light Duty Trucks 1 (0-6,000 Ibs. GVWR, 0-3750 Ih&/\W)
« Light Duty Trucks 2 (0-6,000 Ibs. GVWR, 3751-5758.IhVW)
« Light Duty Trucks 3 (6,001-8500 Ibs. GVWR, 0-3758.IhVW)
« Light Duty Trucks 4 (6,001-8500 Ibs. GVWR, 3751-5716§. LVW)
e Class 2b Heavy Duty Vehicles (8501-10,000 Ibs. GJWR
* Class 3 Heavy Duty Vehicles (10,001-14,000 Ibs. G)W
* Class 4 Heavy Duty Vehicles (14,001-16,000 Ibs. GR)W
* Class 5 Heavy Duty Vehicles (16,001-19,500 Ibs. GR)W
* Class 6 Heavy Duty Vehicles (19,501-26,000 Ibs. GR)W
* Class 7 Heavy Duty Vehicles (26,001-33,000 Ibs. GR)W
» Class 8a Heavy Duty Vehicles (33,001-60,000 Ibs\WR)
* Class 8b Heavy Duty Vehicles (>60,000 Ibs. GVWR)
* School Busses
» Transit and Urban Busses
* Motorcycles
Fuel

Select duel from the Fuel drop down list. EDMS will assume\aghicles using the selected
parking facility only burn the selected fuel. Thi& is deactivated wheDefault Fleet Mixor
Motorcycleshas been selected.

Manufactured Year

The manufactured year cannot be later than theasiceyear, nor can it be more than 100 years
prior. EDMS will assume all vehicles in the parkiiagility to be manufactured in the same year.
To model new vehicles, enter the scenario yeanestanufactured year. This edit box is
deactivated when a default vehicle fleet mix hasnbselected.

Speed

Specify the average speed for vehicles travelingénparking facility by selecting from the
Speeddrop down list.
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Roadway Length

If not performing a dispersion analysis, specify tatal length (in statute miles, regardless of the
units set on th&tudy Propertiesvindow (Figure 6-2)) of the selected roadway.

For dispersion analyses, this edit box becomesoald andRoadway Lengthvill be
automatically computed as the length of the roadasgietermined by the specified coordinates.

Emission Factors (grams per vehicle)
Use System Generated Values

Selecting thaJse System Generated Valuwg®ckbox allows the user to restore the system-
generated values. However, this will not happeri the Apply button is pressed, which will
cause MOBILE 6.2 to run, and then the Emissions Faetdl be updated.

Emission Factors

If the user edits a parameter in the window thigca$ the emission factors ablde System
Generated Values checked, EDMS automatically updates the emidsictors by running
MOBILE 6.2 and extracting and displaying the new ealafter thé\pply button is pressed.
MOBILE 6.2 does not produce results for years beyzi®izh, so any modeling for later years
will be adjusted back to 2025 before calculatingssions.

The user may override the emissions factors forpamking facility by editing the values in the
Emission Factordox. This will cause thelse System Generated Valweeckbox to become
unchecked, denoting to the user that the values bagn edited. This allows the user to set more
specific information for vehicle emissions charaistecs rather than use the MOBILE 6.2
generated values. Emission factors for alternatie¢sfnot included in EDMS may be entered
here.

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These
profiles are named and defined using @perational Profilesdialog box under theltilities

menu (Section 6.7.1). THREFAULT and all of the user-specified operational profdepear in
the appropriate drop-down list for selection. lingortant to note that modifications to any one
of the quarter-hourly, daily, or monthly defaulttsggs will affect the operational figures.

Coordinates

This box and its controls are only available fapdirsion analyses. Performing a dispersion
analysis requires the user to specify (x, y) cowatis with associated elevations, Width and
release Height. The roadway coordinates locateddeway spatially in the airport configuration
and provide information on roadway dimensions.

The default width is 20 meters. The initial vertidespersion parameter, sigma-z0, is hard-coded
as 3 meters.

Width

Width determines both the thickness of the roadsveggments when they are displayed on the
airport view screen and the width of the area ssaitsed to model dispersion of the roadway.
The default value is 20 meters (65.62 feet).

Number of Points

A roadway is defined as a series of connectedsiamggnents, which are identified by their
endpoints. The default for a new roadway is twopaiats, which is one segment. From the
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drop-down list, the user may choose from 2 to 2@t3d1 to 19 segments). For dispersion a
roadway will be modeled by area sources deriveah fitte segments and the Width. The number
of points in the coordinate list changes immedjatghenNumber of Pointss changed. If

Number of Pointss reduced, the values in the excess coordinagel®st. IfNumber of Pointss
increased, the default values for the new poirgdtae values in the last pre-existing point.

Height
Height is the distance above the ground elevatiavhéch emissions are released.
List of Coordinates

All coordinates in all menus must be relative te §ame origin point (0, 0). It is best to establish
the origin point via the Airport View before beging to create the features at the airport.

The number of points in the list is changed to mm&tamber of Pointsvhenever that is changed.
If Number of Pointss decreased, the values in the excess pointsstraVhen new points are
added their X, Y and Elevation (relative to seadgtefault to the last values currently in the
list. To edit a value in the list double-click dretfield, then type in the desired value. The X and
Y coordinates can also be changed withNliegebuttons.

Nudge

These arrow controls can be used to nudge thetedlpoints in the desired direction or the
entire roadway as a whole if all or none of thenpoare selected.

Graphical Display

Roadways that are listed in threStudylist are displayed in the Airport View (Section
6.6.3). Roadways in thevailablelist are not displayed because they are not ctiyrenthe
study.

The Preview box allows the user to view the shdpheofacility before saving changes.

6.3.5 Stationary Sources
The Stationary Sources Window

The Stationary Sourcewindow (Figure 6-23) allows the user to specify ftationary source
information relevant to the scenario-airport conaltion. Stationary source data is used by
EDMS in both emissions and dispersion analysesefigsions purposes, calculations are based
upon the amount of material used or consumed, Hsaw/several other parameters described
below. For dispersion analyses, stationary soumiestons are treated as a series of rectangular
area sources. Stationary source emissions souedscated spatially within the airport using

the (x, y) coordinates.
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Figure 6-23: Stationary Sources
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Adding Stationary Source Information

To add a training fire, press tield Newbutton and enter a name for the new fire in the &am
edit box. Once added, stationary sources can reasarart of the current scenario-airport
combination, or be moved to a listAvailablestationary sources with tliemovedutton. To

move a stationary source from theailablelist to theln Studylist, select the fire name and press
Add To permanently delete a stationary source fratrailablelist, select it and pre€3elete

Double-clicking on a stationary source in #heailablelist will move it to theln Studylist.
Double-clicking on a stationary source in theStudylist allows the name of the stationary
source to be edited. Right-clicking on a statiorsoyrce in either th&vailableor In Studylist

both selects that stationary source and pops upraitihat matches the buttons between the two
lists, except that it has the additional optiorsefect All

Category

Category refers to the category of stationary saurtie default category of a new stationary
source iBoiler/Space HeatelThis should be changed to a category that refigaet source
being modeled. For unspecified source types, chOtiser. There are ten (10) categories to
choose from as listed below:
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» Other

* Boiler/Space Heater

* Emergency Generator

* Incinerator

» Aircraft Engine Testing

* Fuel Tank

» Surface Coating/Painting
» Deicing Area

* Solvent Degreaser

* Sand/Salt Pile

Type

Type refers to the particular stationary source tyithin a given category. Each category has a
different set of types to choose from. The seletypd will determine the default emission
parameters and their default values. This shoulsebéo a type that best reflects the source being
modeled. If theDther category is chosen, tlig/pefield becomes inactive, and thimits of
Measuredrop down list becomes active.

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These profiles
are named and defined using perational Profileddialog box under th¥tilities menu (Section
6.7.1). The "DEFAULT" and all of the user-specifiquboational profiles appear in the appropriate
drop-down list for selection. It is important tota that modifications to any one of the quarter-
hourly, daily, or monthly default settings will afft the operational figures.

Units of Measure

When the "Other" category is selected, choose fsomof the following units.
* Metric Tons -- for emissions based on the conswnpif a solid fuel, e.g. coal
* Kiloliters -- for emissions based on the consumptiba liquid
* Thousands of Cubic Meters -- for emissions basetth@em@onsumption of a gas
* Hours -- for time-based emissions

» Test Cycles -- for event-based emissions, e.gradtrengine testing

The selection here updates the above describesiWsedbox with the appropriate text. This
allows the user to specify a quantity that is appgede for the source being modeled.

Emission Parameters

Edit a value in the list by double clicking on ithé€tking theJse Default Values for Critical
Emission Parameterheckbox restores all of the emission parametetisd list below to their
original default values. However, some parametersreant to be edited by the user (e.g., fuel
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tank dimensions). For example, for categOther sources, all default values are zero and should
be edited. Generally speaking, it is often appedprto edit any parameter whose default value is
zero so that a source is modeled correctly.

Below is a list of the emission parameters thatider is expected to edit:
* The emission indices of an "Other" category source

» Pollution Control Factors +o reduce the emissions of the specified pollutgna givel
percentage

* Horsepower -- for emergency generators
* Time at 7%, 30%, 85% & 100% Power -- for aircrafgme testing

* Fuel tank dimensions: Shell length, height and éim maximum and average liq
height, etc.

» Percent of Solvent Disposedthe amount of liquid recovered and properly diggbfol
solvent degreasers

Dispersion Parameters

Performing a dispersion analysis requires the abédyspecify the dimensions of the stationary
source.

First, select how AERMOD should model the statiorsoyrce: as Roint, Areaor Volume For

area sources, select tNember of Pointérom the drop down list. Then, type in thé, ()

coordinates for each of the stationary source pa@stwell as the base elevation and release height.
For area sources, th¥,(Y) coordinates are used to specify a polygon obug0tsides and can be
edited by double-clicking on a value. The coordisanust be entered in either clockwise or
counter clockwise order. For points and volumesy one (X, Y) coordinate pair is entered. For
point sources, specify ti@ameter Gas VelocityandTemperatureFor area and volume sources,
enter the initial vertical dispersion paramefigma-Z0For volume sources, also enter the initial
horizontal dispersion paramet&igma-YO0

Point / Area / Volume

This selection determines how AERMOD will model #tationary sourcd?oint models the
source like a smokestackreamodels the source like a polygdrfolumemodels the source as a
point in space.

Number of Points

From the drop-down list, the user may choose fram 20 points. This is only activated when
Areasource is selected. FgblumeandPoint sources, there is only 1 point to enter.

Elevation

This is the elevation above mean sea level frontkvthie release height is measured. Heoiat
source, this is the elevation of the base of thekenstack.

Rel. Height

The relative height is the height above the baseagion at which emissions are released. For a
Point source, this is the physical height of the smaast

Gas Velocity
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This only appears fdPoint sourcesGas Velocityrefers to the velocity (in meters/second) at which
emissions enter the atmosphere.

Temperature

This only appears fdPoint sourcesTemperaturen this context refers to the temperature of the
source emissions at the time they enter the atnessp&heck th&@emperature is degrees above
ambientcheckbox, if the entered emissiofemperatureis relative to the ambient temperature at
each hour of dispersion.

Sigma-Z0

This only appears fokreaandVolumesourcesSigma-Z0s the initial vertical dispersion
parameter and therefore describes the verticalesdration distribution at the source. The initial
distribution is a Gaussian "bell-curve" whose misathe release height and whose standard
deviation is equal t&igma-Z0In dispersion, this provides the model with atiahfinite
concentration of pollutant.

Sigma-YO0

This only appears fovolumesourcesSigma-YUs the initial horizontal dispersion parameter and
therefore describes the horizontal concentratistridution at the source. The initial distributign
a Gaussian "bell-curve" whose mean is the centdreofolume and whose standard deviation is
equal toSigma-YO0In dispersion, this provides the model with aitiahfinite concentration of
pollutant.

Diameter

This only appears fdPoint sourcesDiameterrefers to the diameter of the emissions sourtieeat
point the emissions enter the atmosphere. For &estack, this is the physical diameter of the
opening at the top of the smokestack.

Graphical Display

Stationary sources that are listed in lih&tudylist are displayed in the Airport View (Section
6.6.3). Stationary sources in tAgailablelist are not displayed because they are not ctiyren
the study.

6.3.6 Training Fires

The Training Fireswindow (Figure 6-24) allows the user to specifg thaining fire information
relevant to the scenario-airport combination. Tirairfire data is used by EDMS in both emissions
and dispersion analyses. For emissions purposksilations are based upon the amount of fuel
burned, as well as other parameters described bdimwv dispersion analyses, training fire
emissions are treated as point sources by EDMSnihtnifire emissions are located spatially
within the airport using the (x, y) coordinatesdamake into account the Height, Temperature,
Diameter, and Gas Velocity of each fire.
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Figure 6-24: Training Fires

Training Fires - [Tutorial] - Baseline - Hagerstown E]@
Awailable [ Study

Add Mew TF1

<-- Hemove

[Duplicate

Rename
Operational Profiles Gallons of Fuel sed Ermizzion Factors [aramsdgallon]
Ot-Houdy | DEFAULT |  Yealy 12000 Fuel P-4 =l
Daily |DEF"*"U LT j £ Peak Gt Hour v Use System Default Walues
Fanthly DEFALILT -

| J Dizpersion Parameters co | 162568
Coordinates [feet] Feleaze Height 1312 (it HC | 5a.06
bt | i Diiarneter 16.4 [f) MO | 12.19
s | i Gas Velacity 10 [més)| | GOx | 1.72
Elevation | 702.99 Temperature 400 [F) Ph10 | 435.44
Ok ‘ Cancel | | Help

Adding Training Fire Information

To add a training fire, press tiheld Newbutton and enter a name for the new fire in the &ladit
box. Once added, training fires can remain asgdatte scenario-airport combination, or be moved
to a list of Available training fires with theRemovebutton. To move a training fire from the
Available list to theln Studylist, select the fire name and pre&dd To permanently delete a
training fire from theAvailablelist, select it and pred3elete

Double-clicking on a training fire in thavailable list will move it to theln Studylist. Double-
clicking on a training fire in thén Studylist allows the name of the training fire to bdted.
Right-clicking on a training fire in either thfevailable or In Studylist both selects that training fire
and pops up a menu that matches the buttons betivedwo lists, except that it has the additional
option of Select All

Emission Factors
Fuel
Select the fuel used in the training fire from ¢émwep down list. There are five options:

« JP4
« JP5
« JP-8
* Propane

 Tekflame
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Use System Default Values

The system-generated values can be restored bkiobehis checkbox.

Emission Factors List

The user may override the emissions factors for fasy by editing the values in themission
Factors box. This will cause théJse System Default Valueheckbox to become unchecked,
denoting to the user that the values have beerddihis allows the user to set more specific

information for vehicle emissions characteristiather than use the MOBILE generated values.
Emission factors for fuels not included in EDMS maydmntered here.

Gallons of Fuel Used
The amount of gallons of fuel used can be enteyetthédYearlyvolume or byPeak Quarter Hour
If the number of gallons per year is known, sethetYearlyradio button and enter the value in the

adjoining edit box. If the number of gallons peakeuarter hour is known, select theak Qtr-
Hour radio button and enter the value in the adjoirdig box.

Operational Profiles

Operational Profilescan be defined at thguarter-hourly Daily, or Monthlylevels. These profiles
are named and defined using perational Profiledialog box under thbtilities menu (Section
6.7.1). The "DEFAULT" and all of the user-specifiguboational profiles appear in the appropriate

drop-down list for selection. It is important totaghat modifications to any one of the quarter-
hourly, daily, or monthly default settings will afft the operational figures.

Coordinates

The Coordinates box and its controls are only abédl for dispersion analyses. Performing a
dispersion analysis requires the user to speciy Y) coordinates and th&levation The
coordinates locate the training fire spatially lire airport layoutElevationis the elevation of the
fire relative to sea-level. The default value fioe felevation is the airport elevation.

Dispersion Parameters

All training fires are modeled as point sourcesdkestacks or torches) in AERMOD.
Release Height
Release Heighis the distance above the ground elevation atlhwvbinissions are released. Because

training fires are modeled in AERMOD as point sosrcthis is equivalent to the height of a
smokestack.

Diameter
Diameter refers to the diameter of the emissions sourcéhatpoint the emissions enter the

atmosphere. For a smokestack, this is the physieaheter of the opening at its top. In this
application, the physical diameter of the trainiing is appropriate.

Gas Velocity

Gas Velocityrefers to the velocity (in meters/second) at whialissions enter the atmosphere.
Temperature

Temperaturan this context refers to the temperature of txerse emissions at the time they enter
the atmosphere.

Graphical Display

Training fires that are listed in the Studylist are displayed in the Airport View (Sectior6 ).
Training fires in theAvailablelist are not displayed because they are not ctiyranthe study.
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6.3.7 Update Emissions Inventory

After all inputs have been made to EDMS, the emissimventory should be generated by
selectingUpdate Emissions Inventary

The generated inventory is a set of tables thattlis total annual emissions of eight pollutants
(CO, THC, NMHC, VOC, NOx, SOx, PM-10 and PM-2.5) feach emissions source, source
category (aircraft, on-road vehicles, etc...) for &mgire airport.

The emissions are displayed in a window called BEh@ssions Inventory, which is accessed by
selecting Emissions Inventory (Section 6.6.1) urdeNiewmenu.

Important: Updating the emissions inventory alsaoses the study to be saved.

6.4 The Airport Menu

The Airport menu provides the user with accesddtnd boxes used to specify airport data such as
default taxi times and weather information. Infotima about gates, taxiways, runways, taxipaths
and buildings can be entered here. The Airport Mamsists of the following options:

» Default Taxi Times
* Weather

* Gates

* Taxiways

* Runways

» Taxi Paths

» Configurations

e Buildings

* Check Taxipaths

6.4.1 Default Taxi Times

The Default Taxi Times window (Figure 6-25) allowse user to set In and Out total taxi and
Queue times in minutes. These taxi times are usdwhen the User-specified taxi times for each
aircraft option is chosen on tt8cenario Propertiesvindow (Figure 6-4). Default Taxi Times are

associated to the particular airport-year combimatso this window is only active when the year is
selected.
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Figure 6-25: Default Taxi Times

-~

Default Taxi Times - [Tutorial] - Baseline - Hagerstown

Inli?

OE.

Total Taxi & Queue Times [minutes]

Out 13

Help

6.4.2 Weather

6.4.2.1 Weather Data Requirements

The Weatherwindow (Figure 6-26) allows the user to specifyatteer information that is relevant

to the selected scenario-airport combinatibhe Weather window has two optiondse Annual
Averageswhich can only be used for emissions invento@desiUse Hourly Meteorological Data

which is required for dispersion, but can also bedufor an emissions inventory. Weather impacts
aircraft performance and emissions, vehicle emissiand the activation of airport configurations,

as well as dispersion.

Figure 6-26: Weather

Weather - [Tutorial] - Baseline - Hagerstown

=Jo/es

Mixing Height for Emizzions [nventarny 3I]I]ii [Ft]
~

Parameter Yalue | Units
Temperature 53.00 °F
Draily High T emperature B335 °F
Draily Lows Temperature 4285 °F
Pressune 29.92 inches of Hg
Sea Level Pressure 30,08 inches of Hg
Relative Hurnidity 6413 %
Wind Speed 6.09 knats
Wind Direction 0.00 *
Ceiling 0.00 feet
Wizibiliby 0.00 milez

* se Hourly Metearalogical Data [required far Dispersion)

AERMET ‘Wizard.. |

AERMET Surface Observations File

|SFOAFILE.MET

[rate Range: MAA
AERMOD Surface File
|BALT_13701.5FC

[rate Range: MAA
AERMOD Prafile File

|BALT_13701.PFL

Drate Range: MAA

Proceszed weather files are located in the coresponding
Scenario and Airport folder under the Study directory.

Baze Elevation 7021 [feet above MSL)

Ok | Cancel | Help
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Mixing Height

Mixing Height for Emissions Inventohas a default value of 3,000 feet, but can be gé@dmo
anything from 1,000 to 10,000 feet. Mixing heighused as the upper bound for including
modeled aircraft emissions.

Use Annual Averages

Checking théJse Annual Averagasdio-button allows the user to specify the foliogvaverage
weather parameters: Temperature, Daily High TentperaDaily Low Temperature, Pressure, Sea
Level Pressure, Relative Humidity, Wind Speed, Whgkction, Ceiling and Visibility. These
default weather parameters are annual averagesvaibua the closest weather station to the
specified airport that has annual average weathar. €&xceptions are thvgind Direction(which
defaults to north), an@eiling andVisibility (which default to their respective maximum values)
These values are all editable. The user can jugtldeclick on the value to edit.

WhenUse Annual Averagas selected, wind direction is effectively ignorebden modeling
aircraft as the wind is always assumed to be awi@ad However, when using configurations and
use distribution percentages are not specifieddwirection is used to determine the active
configuration to be in use for the entire year. Whause distribution is specified for
configurations, all annual average weather paramete effectively ignored in determining the
active configuration.

Use Hourly Meteorological Data

Checking theJse Hourly Meteorological Dateadio-button allows the user to run tRERMET
Wizard TheAERMET Wizards used to process surface and upper air weasttarfor AERMOD
input.

Users that choose to run AERMET outside of EDMS cas$the buttons to the right of the text
fields to browse for theliAERMET Surface Observation EIRERMOD Surface Filand
AERMOD Profile File Upon completing a file selection, the selectésliE immediately copied to
the appropriate airport folder under the studyéolavhich is whyprocessed weather files are
located in the corresponding Scenario and Airpoltiér under the study directary

The date ranges are updated when a new processélgewéle is selected. The date ranges of all
three files should always agree. Any discrepargtyben the three date ranges can lead to
unpredictable results.

Whenever a particular value is missing from thesteldAERMET Surface Observation Filee
corresponding annual average value is used tmfilie missing data. The same applies to files that
are only cover a range of dates that are not a leenpear. If a day falls outside of the range of
dates in the file, then all of the annual averagjees are used to fill in the missing day’s data.

Sometimes the data in the selected file corresptmdstual weather during a non-leap year when
the user is modeling operations during a leap {@avice versa). Weather data for February) 29
is created by duplicating the data for February @hen a non-leap year is being modeled with
weather data from a leap year, data from Februgify2simply ignored.

Base Elevation

Base Elevatioms the height above mean sea level of the baseatede of the potential temperature
profile. This is usually the elevation of the wesatktation at which the upper air sounding was
taken. Every upper air data file used to createMBRMOD Profile Fileshould have an associated
base elevation.
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6.4.2.2 AERMET Wizard

The AERMETWizardis used to process surface and upper air weastarfdr AERMOD input.
This process is divided into 3 steps: extractimdexe data, extracting upper air data, merging and
creating AERMOD weather files.

The three steps do not need to be completed ali@. The user can skip any steps that are
already complete, or that will be completed attarléime, by pressing the "skip" button.

Step 1: Extract & QA NWS Surface Data (Figure 6-27)

Surface Data File
Location

First, a surface weather data file must be seledtied user can either enter the full path name of
the file in the Location text box or press the "autton to browse for the file. Because the futhpa
name cannot exceed 40 characters, EDMS automatjmaligpts the user to copy the file to a
shorter temporary path in order to comply with tleguirement.

Format

Next, the format of the file must be specified. BEERMET Wizardvill automatically determine
the format of the file selected. However, the usay change the format, if necessary. The allowed
formats include: CD-144, HUSWO, SCRAM, SAMSON, TR8®, and TD-3505.

These data provide detailed observations of thiaseiconditions for a period of time and are used
to determine the wind speed, wind direction andibta of the atmosphere. CD-144 and TD-3280
data are available from: The National Climatic D@enter yww.ncdc.noaa.gdy. SCRAM is a
reduced format of the CD-144 data and is availfble EPA's Technology Transfer Network.
(www.epa.gov/ttn/scraf "NCDC has made available solar and meteorofdglata for the first
order stations in the United States for the peti®@l - 1990 on a set of 3 CD-ROMs, collectively
referred to as SAMSON data." (page 4-9, AERMET Usguile). The EDMS web site includes
information about obtaining weather data.

Adjustment to Local Time

The weather data from NCDC is normally suppliechgssreenwich Mean Time (GMT). When
the weather data is reported using GMT, the adjestrio local time will need to be used.
However, if the weather data file has been condexidocal time, then the time adjustment used
should be 0.

Date Range

Choose thé&tartandEnddates for the data to be extracted. This is ugaalé full calendar year
of data.

Surface Weather Station

The AERMET Wizard automatically determines the weagit@tion parameters. The user need not
edit any information in this box unless there f@ablem.
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Figure 6-27: AERMET Wizard Step 1
AERMET: Step 1. Extract & OA NWS Surface Data

Surface Data File
Lacation |E:HEDMSTEMF‘HS 93721~1.DAT|

Farmat | J

| Manually zelect the data file farmat

Adjustment to Local Time |-5 [E astern) j [hiours]
[neceszamy if the data
are reported in GMT]

[ate R ange
Start | 1/ 1/2003 == End |12/31/2003 2

Surface YWeather Station

1D Mo 3371 -

Name  |BALTIMORE BLTMW/ASHN

Latitude 316 [N -
Longitude | 7663 |wW -

| Skip » | Proces= Cancel Help |

Once all of the required information has been inptdss thérocesshutton to extract & QA the
surface data and generate the file SFQAFILE.methwvvitl be ready for merging in step 3.

Step 2: Extract and QA NWS Upper Air Data (Figure6-28)

Upper Air Data File
Location

First, an upper air weather data file must be setecThe user can either enter the full path name
of the file in the Location text box or press thée"button to browse for the file. Because the full
path name cannot exceed 40 characters, EDMS autaihatirompts the user to copy the file to a
shorter temporary path in order to comply with tle@guirement.
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Figure 6-28: AERMET Wizard Step 2

AERMET: Step 2. Extract & OA NWS Upper Air Data

Upper &ir D'ata File
Lacation |E:'\EDMSTEMF‘H1 370 _03.ua

Farmat | J

| Manually select the data file farmat

Adjustrent bo Local Time |-5 [E aztern) ﬂ [hiouirz]
[neceszzamy if the data
are reported in GMT]

D ate Range

Stat | 1/ 1/2003—— End |12/31/2003

Upper &ir Weather Station

1D Ma. 13701 -

M ame |

Latitude 316 [N -
Longitude | 7EES W -

¢ Back | Skip » | FProcess Cancel Help

Format

Next, the format of the file must be specified. BEERMET Wizardvill automatically determine

the format of the file selected. However, the usay change the format if necessary. The allowed
formats include: TD-6201 Variable-Length Blocks, 8201 Fixed-Length Blocks and Radiosonde
Data of North America (FSL format).

The EDMS web site includes information about obitejrweather data.
Adjustment to Local Time

The adjustment to local time is needed when theugjp data are reported in GMT, as is usually
the case. If the correction is needed, selectab& time zone from the drop-down list. However, if
the upper air data file has been converted to ltieed, then an adjustment of 0 should be used.

Date Range

Choose thé&tartandEnd dates for the data to be extracted. This is Wsoak full calendar year
of data.
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Surface Weather Station

The AERMET Wizard automatically determines the weagi@tion parameters. The user need not
edit any information in this box unless there f@ablem.

Once all of the required information has been inptdss thérocesshutton to extract & QA the
surface data and generate the file UAQAFILE.met Whidll be ready for merging in step 3.

Step 3: Merge Data & Create AERMOD input files (Figure 6-29)
This step generates a merged surface and uppesadings file ready to be processed by
AERMET, followed by the generation of the weathegdiln the format for AERMOD use.

Options
Randomize NWS Wind Directions

This instructs AERMET to vary the wind directions damly betweert 5° of the reported wind
value. This option is available because the surfiata that is extracted by AERMET was
previously rounded to the nearest 10° direction.

Substitute Missing On-Site Data With NWS Data

This will instruct AERMET to substitute missing oniestata with the NWS surface data from step
1. On-site data can be merged in manually by qnABRMET independently of EDMS. For

more information, please see the AERMET User's Guidditionally, if upper-air data is missing
for a given hour, this option allows AERMET to creatsingle profile level based on the surface
observation. Checking this box is mandatory if asuyface and profile data are used (without on-
site observations).

Wind Height

Wind height is the height above ground at whicliasig wind observations are made. This is also
known as the anemometer height.

Surface Roughness

The surface roughness is related to the heighbstagles to the wind flow. In theory, this is the
height where the mean horizontal wind speed is. Zeasonable values range from 0.001 m over
calm water to 1 m or more over a forest or urb@aar

Date Range

Choose thé&tartandEnddates for the data to be merged and generate8HRMOD, i.e. the
interval for which dispersion will be run. Thisusually one full calendar year of data.

Note: The date range that is specified in this stepaséimge that will actually be used for 1) using
hourly meteorological data, 2) running dispersiathvhAERMOD and generating the hourly
emissions (HRE) file. The emissions inventory wikthourly weather data just for the range
specified in this step, and will use the averageuahvalues for the remainder of the year.

Site Location

Select the Time Zone of the airport from the dropvd list, and enter the approximate Latitude
and Longitude of the airport.

Once all of the required information has been inptass the Process button to merge data and
generate the AERMOD weather files.
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Figure 6-29: AERMET Wizard Step 3
AERMET: Step 3. Merge Data & Create AERMOD Weather Files

Options
v Randomize NwWS Wind Directions [+/- 5 degrees)
v Substitute Miszing On-Site Data 'With Nw'S Data

Wind Height | 10 [meters]
Roughness | 0.1 [meters]

[ate R ange
Start | 1/ 1/2003 == End |12/31/2003 2

Site Location

Time Zane | -5 [Eastem) j [hours ahead of GMT]

Latitude |39.7079 |N -
Longitude |77.7295 |W -

Baze File Hame |B.-'1‘-.LT_'I 37m

The date range zpecified in this step determines the period for which
AERMOD will run, and hourly weather data iz uzed. The airpart's annual
averages are wzed for the remainder of the year for emizzions inventon.

< Back | Finizh | Proces= | Cancel Help

6.4.3 Gates

The Gates window (Figure 6-30) allows the userpecdy the identification and location of each
gate in the airport. In dispersion analyses, GSEEA&hd APU emissions originate from the gate
locations. Aircraft are assigned to specific gaiteshe Aircraft Operations and Assignments
window under the Emissions menu. GSE in the GSE ptipnlare assigned to specific gates in
the GSE Population window. Gates are needed for esmgu modeling, which includes all
dispersion analyses.

Gates are modeled in AERMOD as either volume or apeaices. If the user specifies only one
point (a pair of coordinatesX(Y)), the gate will be modeled as a volume, otherwisean area
source. In either case, the initial vertical dispam parameterSigma-Z defaults to 3 meters
(almost 10 feet). For volume sources, the initélal dispersion paramet&igma-Y defaults to
16 meters (over 52 feeQigma-Yis not specified for area sources.
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Figure 6-30: Gates

Gates - [Tutorial] - Baseline - Hagerstown E]@
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clockwize or counter-clockwize order.
Ok Cancel Help

Adding Gate Information

To add a gate, press tiAeld Newbutton. A new gate will appear in the Studylist, already
selected and ready for the default name to be cegleOnce added, gates can remain in the current
study, or be moved to a list éivailable gates with thdRemovebutton. To move a gate from the
Availablelist to theln Studylist, select the gate name and press Add. To pernihndelete a gate
from theAvailablelist, select it and pred3elete To create a copy of the gate already in the study
select the gate and press Dgplicatebutton.

Double-clicking on a gate in th&vailablelist will move it to theln Studylist. Double-clicking on
a gate in thén Studylist allows the name of the gate to be editedhRdajcking on a gate in either
the Available or In Studylist both selects that gate and pops up a meruntagches the buttons
between the two lists, except that it has the atdit option ofSelect All

Number of Points

From the drop-down list, the user may choose froon 3 to 20 points. If 1 is chosen, the gate will
be modeled as a volume source centered on thefisgggoint. If from 3 to 20 points are chosen,
the gate will be modeled as an area source.Numaber of Pointsn the coordinate list changes

immediately wherNumber of Pointss changed. INumber of Pointss reduced, the values in the
excess coordinates are lost.

Nudge

These arrow controls can be used to nudge thetedleoints in the desired direction or the entire
gate as a whole if all or none of the points atecsed.
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Elevation

Elevation is the elevation of the gate relativeda-vel. The default value for gate elevatiorhés t
airport elevation.

Release Height

Release Height is the distance above the groundt&de at which emissions are released. If the
gate is modeled in AERMOD as a volume source, théates the height of the center of the
volume source. If the gate is modeled as an areacspthis is the height of the plane of the area
source above the ground.

Initial Sigma Z

The initial vertical dispersion parameter, Sigmedeacribes the vertical concentration distribution
at the source. The initial distribution is a Gaassibell-curve" whose mean is the release height
and whose standard deviation is equal to the Irffigima-Z In dispersion, this provides the model
with an initial finite concentration of pollutarihitial Sigma-Zdefaults to 3 meters (9.84 feet).

Initial Sigma Y

This field is only active when the gate is beingdeled as a volume source, i.e. wiNumber of
Pointsis equal to 1. The initial lateral dispersion paeter, Sigma-¥escribes the horizontal
concentration distribution at the source. The ahidiistribution is a Gaussian "bell-curve" whose
mean is the center of the volume and whose star$asidtion is equal to the Initidigma-YIn
dispersion, this provides the model with an initiaite concentration of pollutant. Initi@igma-Y
defaults to 16 meters (52.49 feet).

List of Coordinates

All coordinates in all menus must be relative te #ame origin point (0, 0). It is best to establish
the origin point via théirport View (Section 6.6.3) before beginning to create théufea at the
airport.

The number of points in the list is changed to im&tamber of Pointsvhenever that is changed. If
Number of Pointss decreased, the values in the excess point®streTo edit a coordinate value
double-click on the field, and then type in theidasvalue. Coordinates can also be changed with
theNudgebuttons.

Graphical Display

Gates that are listed in tie Studylist are displayed in thairport View (Section 6.6.3). Gates in
the Availablelist are not displayed because they are not ctiyrenthe study.

For polygonal gates, thereviewbox allows the user to view the shape of the bafere saving
changes.

6.4.4 Taxiways

The Taxiways window (Figure 6-31) allows the userspecify the name and location of each
taxiway at the airport. In dispersion analysescrait taxi emissions originate from taxiway
locations. Taxiways are used to construct taxipathrenecting gates and runways. Aircraft are
assigned to taxipaths by the scheduling algoritdepending on the weather and configuration
definitions. Taxiways are needed for sequence nogleivhich includes all dispersion analyses.

Taxiways are modeled in AERMOD as a series of aeacss. The initial vertical dispersion
parameter, SigmagZand the release height depend on the particulena#t type assigned to the
taxiway. However both parameters are the same lfoail@raft, 4.1 meters (over 13 feet) for
Sigma-% and 12 meters for the release height (over 39.feet
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Figure 6-31: Taxiways

Taxiways - [Tutorial] - Baseline - Hagerstown E]@
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Adding Taxiway Information

To add a taxiway, press thedd Newbutton. A new taxiway will appear in tHa Studylist,
already selected and ready for the default nanbe teeplaced. Once added, taxiways can remain in
the current study, or be moved to a listAefilable taxiways with theRemovebutton. To move a
taxiway from theAvailable list to theln Studylist, select the taxiway name and prégtd To
permanently delete a taxiway from tAgailablelist, select it and pred3elete To make a copy of
the taxiway already in the study, select the tayiaaad pres®uplicatebutton.

These functions and more are also available opdipeip menu that is displayed by right-clicking
on a taxiway in either list. Double-clicking onaxiway in theAvailablelist will move it to theln
Studylist. Double-clicking on a taxiway in thie Studylist allows the name of the taxiway to be
edited. Right-clicking on a taxiway in either tAgailableor In Studylist both selects that taxiway
and pops up a menu that matches the buttons betiwedwo lists, except that it has the additional
option ofSelect All

Number of Points

A taxiway is defined as a series of connected kegments, which are identified by their
endpoints. The default for a new taxiway is two idts, which is one segment. From the drop-
down list, the user may choose from 2 to 20 pojfhtto 19 segments). For dispersion, a taxiway
will be modeled by area sources derived from thipresnts and th@&/idth The number of points in
the coordinate list changes immediately wihenmber of Pointss changed. INumber of Pointss
reduced, the values in the excess coordinate®satreliNumber of Pointss increased, the default
values for the new points are the values in thiegeesexisting point.

Width
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Width determines both the thickness of the taxiway'sneggs when they are displayed on the
airport view screen and the width of the area smsised to model the taxiway. The default value
is 20 meters (65.62 feet).

Nudge

These arrow controls can be used to nudge thetedleoints in the desired direction or the entire
taxiway as a whole if all or none of the points seéected.

List of Coordinates

All coordinates in all menus must be relative te #ame origin point (0, 0). It is best to establish
the origin point via théirport View (Section 6.6.3) before beginning to create théufea at the
airport.

The number of points in the list is changed to im&tamber of Pointsvhenever that is changed. If
Number of Pointss decreased, the values in the excess point®sire/When new points are added
their X, Y, ElevationandSpeedlefault to the last values currently in the [igb. edit a value in the
list double-click on the field, then type in thesited value. TheX andY coordinates can also be
changed with thé&ludgebuttons.

Note: If a taxiway is supposed to connect to a gateuoway (or intersect with another taxiway),
then the taxiway must be constructed such that# $ome overlap with the connecting gate,
runway, or taxiway. Use théheck Taxipathsnenu item for EDMS to perform a check of whether
the taxiways used in the taxipaths have propentiek.

Elevation

Elevations of taxiway points are given relative ta4evel. The default value for the original
taxiway points is the airport elevation.

Speed

Speed is the taxi speed of an unimpeded aircrathansegment of the taxiway. The speed refers
to the traversal between the location on the sameeals the speed and the location on the next line
down.

Graphical Display

Taxiways that are listed in th@ Studylist are displayed in théirport View (Section 6.6.3).
Taxiways in theAvailablelist are not displayed because they are not ctiyranthe study.

ThePreviewbox allows the user to view the layout of the weaay before saving changes.

6.4.5 Runways

The Runwayswindow (Figure 6-32) allows the user to specifg ildentification and location of
each runway at the airport. In dispersion analyaestaft takeoff, approach and landing emissions
originate from the runway locations. There are esakly two ways to assign aircraft operations to
runways: 1) to assign a runway to each operatiorthen schedule and 2) by using airport
configurations (assigned through tk®nfigurationswindow (Figure 6-37). To assign aircraft
operations to runways using configurations it issesdially necessary to define airport
configurations and to provide a distribution ofcaaft operations along runway based on aircraft
weight class. Runways are needed for sequence mggdehich includes all dispersion analyses.

Runways are modeled in AERMOD as a series of anei@es. Runway area sources are 20 meters
wide and 50 meters long. The initial vertical disgien parameter, SigmasZand the release height
depend on the particular aircraft type assignethéorunway. However both parameters are the
same for all aircraft, 4.1 meters (over 13 feet) Sigma-£ and 12 meters for the release height
(over 39 feet).
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Aircraft approach and the elevated portion of afictakeoff are modeled using a vertically stacked
two-dimensional array of area sources before andgathe runway, respectively. The width of
these areas is 20 meters, but their length and&yrdepend greatly on the flight profiles of the
aircraft assigned to the runway.

Figure 6-32: Runways
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Adding Runway Information

To add a runway, press ti#eld Newbutton and select the new runway identificatiomfrthe
Name drop down lists. Naming runway endpoints follotkee naming convention currently
employed world wide (e.g., 9-27). Runway namesregfee magnetic north, (e.g. 9 = about 90
degrees clockwise from magnetic north). Once addedyays can remain in the current study, or
be moved to a list oAvailable runways with theRemovebutton. To move a runway from the
Availablelist to theln Studylist, select the runway name and préstl To permanently delete a
runway from the Available list, select it and pr&ssete To make a copy of the runway already
included in the study, select the runway to be ed@ind presBuplicate button.

These functions and more are also available iptpaip menu which is displayed by right-clicking
on a runway in either list. Double-clicking on awway in theAvailablelist will move it to theln
Studylist and vice-versa. Right-clicking on a taxiwaya@ither theAvailable or In Studylist both
selects that runway and pops up a menu that matbbdsuttons between the two lists, except that
it has the additional option &elect All

Coordinates

All coordinates in all menus must be relative te #ame origin point (0, 0). It is best to establish
the origin point via théirport View (Section 6.6.3) before beginning to create théufea at the
airport. Performing a dispersion analysis requihesuser to specifyX( Y) coordinates for the two
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ends of the runway as well as their elevations. dd@rdinates locate the runway spatially in the
airport layout.

Elevation

Elevations of runway points are given relative ta-el. The default value for the elevation of
the runway points is the airport elevation.

Glide Slope

The glide slopes are used in aircraft performanceeling whenUse Runway Glide Slopis
selected on thBerformanceab of theAircraft Operations& AssignmentgSection 6.3.1.3).
Graphical Display

Runways that are listed in tHa Studylist are displayed in théirport View (Section 6.6.3).
Runways in thé\vailablelist are not displayed because they are not ctiyranthe study.

The Previewbox allows the user to view the orientation of theway before saving changes.

6.4.6 Taxipaths

The Taxipathswindow (Figure 6-33) allows the user to define paths. A taxipath is a sequence
of taxiways, possibly just one, that connects & ¢ata runway or vice versa. Taxipaths are used to
do the modeling of aircraft ground movement. They aeeded for sequence modeling, which
includes all dispersion analyses. Gates, taxiwagsranways must be defined before taxipaths can
be specified.

Figure 6-33: Taxipaths
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Adding Taxipath Information

To add a taxipath clickdd New.The Edit Taxipathdialog (Figure 6-34) will then open. Select a
Gateand aRunwayand whether this is to be @utboundor Inboundtaxipath. If it isinboundthe
user must also chooseRunway Exit which will be a taxiway that intersects the rugw&or
inbound aircraft, EDMS will choose from among the&ipaths based on aircraft performance
information and the runway exits, and make itsalton of taxi-in time accordingly.

Figure 6-34: Edit Taxipath
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After the taxipath has been defined, add taxiwagmftheAvailable Taxiwaydist to theTaxiways
In Taxipathlist in the order that they will be traversed las &ircraft makes its way from the gate to
the runway or from the runway to the gate, as gmpate.

Right-clicking on a taxiway in either thavailable Taxiwayor Taxiways in TaxipatHist both
selects that taxiway and pops up a menu that msittieebuttons between the two lists, except that
it has the additional option &elect All

The Check Taxipathsnenu option undeAirport can be used to verify that all the taxipaths have
been properly constructed, and that all the sedetsbeways have a connection between each other
(touch each other), and have a connection (tounehgate and runway.

6.4.7 Configurations

The Configurationswindow (Figure 6-35) allows the user to specifyatter conditions and times
under which particular runways and assignmentsreade for aircraft. These conditions consist of
ranges of wind direction, wind speed, hour of tag,deiling, visibility and temperature.
Specifying configurations allows the user to assigoraft to runways based on weight category
criteria that is similar to those employed in atuatairport operating environment. Wind
direction is based on true north as opposed to etagnorth, upon which runways are named.

EDMS uses configurations if and only if Sequence ®iog) is selected on the Scenario Properties
window. EDMS makes use of the configurations ingtuely by checking the configuration
activation parameters against the surface weattarfdr each hour. If, in a given hour, the
weather conditions match some configuration, EDMIBwge the runway assignments specified
for that configuration for all aircraft.
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Figure 6-35: Configurations
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Adding Configuration Information

To add a configuration, press thdd Newbutton. A new configuration will appear in threStudy

list, already selected and ready for the defautato be replaced. Once added, configurations can

remain in the current study, or be moved to adligkvailableconfigurations with th&kemove
button. To move a configuration from tAgailablelist to theln Studylist, select the configuration
name and pressdd To permanently delete a configuration from gwailablelist, select it and
pressDelete To reposition a configuration in the Studylist, select the configuration and press
theMove Upor Move Dowrbutton as required. To make a copy of an in-stahfiguration press
Duplicatebutton.

Double-clicking on a configuration in thevailablelist will move it to theln Studylist. Double-
clicking on a configuration in thie Studylist allows the name of the configuration to béest
Right-clicking on a configuration in either tevailableor In Studylist both selects that gate and
pops up a menu that matches the buttons betwedwadhésts, except that it has the additional
option of Select All.

In Study

Theln Studylist for configurations is different from othér Studylists that appear in EDMS in
one important respect; the order of the configoratimatters. The activation conditions will first
be checked for the first configuration (at the topdhe list. If those conditions are satisfieditth
configuration will be used and no further tests edfithe activation conditions of the first
configuration fail, the next will be checked, arda. If all configurations in the list fail their
activation tests, then EDMS will apply a closenessrimi to find the configuration whose
activation conditions came closest to being meatTonfiguration will then be used for that hour.

Specify Distribution Percentages

6-60



If the Specify Distribution Percentagésx is checked, @ime Used%) column will appear in the
In Studylist. The user can then enter a percentage fdr eaafiguration. The percentages must
total to 100%. If this is done, EDMS will force th#ocation of configurations for the year to
match the user specified values. EDMS will try taechathe wind direction as closely as possible
to the configuration limits while still meeting tladéstribution requirement. However, if the
distribution percentage is specified, it is notessary to specify Activation Parameters.

Airport Capacity

For each configuration, there is an associdtiegort Capacity which is displayed when that
configuration is selected. 1 to 3 points can berut that define the Pareto frontier of the capacit
that is, at those points there can no increasetiivals per Hour without a decrease in Departures
per Hour and vice versa.

Select @Number of Pointand then double-click on the per-hour values ibtedm. Checking
View Graphwill display the capacity Pareto frontier grapliicaunchecking it will return the list
of values.

Activation Parameters

For each of the six parameters (Wind Direction, \8peed, etc.) there id=aom (lower bound)
andTo (upper bound) field. FAVind DirectionandHour of Daythe From value can exceed the
To valug because angles and hours wrap around. For tlee pdnameters, if Brom value is
entered that is greater than thevalue, thelo value will be increased to th&om value.

Similarly, entering a loweto value will cause th€rom value to be decreased. If only one of the
From-To pair is entered, that one will be checked andther ignored.

Runway Assignments

For each configuration, each aircraft weight catggAircraft Siz¢ must have each of its
operations (Arrivals, Departures, Touch & Gos)rilisited by runway. The percentage total over
the runways for each size-operation combinationtraggal 100%.

6.4.8 Buildings

The Buildingswindow (Figure 6-36) enables the user to spetifyitlentification and location of
each building at the airport. In dispersion anaydmiildings only affect the emitted point source
plumes, and therefore can have a significant impactoncentrations. Thus, the option to enter
buildings in the airport menu will not be enablédEnable Dispersion Modelingption is not
selected in th&tudy Propertiesvindow (Figure 6-2). Buildings have no affect aeaand volume
sources.
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Figure 6-36: Buildings
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Adding Building Information

To add a building, press thdd Newbutton. The new building will appear in the Studylist,
already selected and ready for the default nameetoeplaced. Once added, buildings can remain
in the current study, or be moved to a lisAwfilable buildings with theRemovebutton. To move

a building from theAvailablelist to theln Studylist, select the building name and préskl To
permanently delete a building from tAgailablelist, select it and pred3elete To make a copy of

an existing in-study building, select the buildingheln Studylist and pres®uplicatebutton.

Double-clicking on a building in thavailablelist will move it to theln Studylist. Double-clicking
on a building in thén Studylist allows the name of the building to be editRight-clicking on a
building in either theAvailable or In Studylist both selects that building and pops up a mhai
matches the buttons between the two lists, exbeptitthas the additional option Stlect All

Elevation

This is the elevation above mean sea level frontiwvthie building height is measured.
Height

Enter the height of the highest significant parthef building.

Coordinates

Select theNumber of Point$rom the drop down list. Then, type in th¢ ) coordinates for each
of the points. TheX, Y) coordinates are used to specify a polygon ofau@Q sides and can be
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edited by double-clicking on a value. The coordisamust be entered in either clockwise or
counter clockwise order.

Nudge

These arrow controls can be used to nudge thetsdlpoints in the desired direction or the entire
building as a whole if all or none of the pointe gelected.

Graphical Display

Buildings that are listed in then Studylist are displayed in thdirport View (Section 6.6.3).
Buildings in theAvailablelist are not displayed because they are not ctiyreanthe study.

The Previewbox allows the user to view the orientation of bhlding before saving changes.

6.4.9 Check Taxipaths

Check Taxipaths runs a test of all the taxipathensure that they are properly connected, that is,
for an outbound taxipath, the gate is connecteabddirst taxiway, the first taxiway is connected t
the second, etc., and the final taxiway is conrtetaghe runway. The test takes into account gates,
taxiways and runways that ahe studyonly. It pops up a window to announce the resliking

any specific problems it finds.

6.5 The Dispersion Menu

The Dispersion Menu provides the user with accesshe AERMOD input file generation

functions. These include: the ability to defineapior locations, to run AERMAP (the terrain pre-
processor for AERMOD), to generate AERMOD input filesd to run AERMOD. The menu

items are shown below:

* Receptors
o Discrete Receptors
= Cartesian Coordinates
» Polar Coordinates
0 Receptor Networks
= Cartesian Coordinates
» Polar Coordinates
* Process Terrain (AERMAP )
* Generate AERMOD Input Files
0 AERMOD Step 1 — Processing Control
0 AERMOD Step 2 — Sources & Receptors
0 AERMOD Step 3 — Meteorology
0 AERMOD Step 4 — Output Reporting
*  Run AERMOD

This menu is only activated for studies with digip@n analysis. Users are expected to step through
the windows under the Dispersion menu to enterdh® necessary to perform a dispersion
analysis.
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What is dispersion? In the context of air qualifyspersion is the diffusion of a plume of air
pollutants. A dispersion analysis calculates cotregions of pollutants at receptor locations given
source emission rates and locations and meteooalbgnd topographical variables. Receptor sites
are required for dispersion analyses, as theyradocations at which the ambient air quality is
estimated.

Dispersion is modeled in EDMS with the AMS/EPA regoitg model, AERMOD, which requires
historical meteorological data as input. Prior tomning AERMOD, the input data must be
preprocessed by AERMOD’s companion tools:

* AERMET, the meteorological preprocessor, is requicedalidate and format weather data
prior to inclusion in a dispersion analysis. AERMETgnbe run for dispersion results to
be calculated.

» AERMAP, the terrain preprocessor, is used to inclteleain effects in a dispersion
analysis. Usage of AERMAP is optional.

Before AERMOD is run and concentrations are gendrat& AERMOD input file must be
generated. Execution of AERMOD is only possible afdr of the dispersion input data is
compiled and the AERMOD input files have been geleelaAERMOD will output the pollutant
concentration at the specified receptor positions.

Steps in Dispersion Analysis

1. Run AERMET to supply meteorological data to EDMS. Thidl impact the flight
profiles, which will also determine where the eritias were released.

2. Define all of the emission sources. This includes:
» Allitems in the Emissions menu, except for Updatédsions Inventory.

» All of the information concerning airport layoutdanperations, which is found under
the Airport menu.

Define Receptors. This can be done at any time ti$ point.

4. Calculate the emissions by selecting Update Emisdiaventory. In a dispersion analysis,
the emissions are attributed to particular souazebstimes, which takes longer to calculate
than under a non-dispersion analysis.

5. If terrain data is available and its use desirath AERMAP. This will adjust the
elevations of the sources to the underlying terrBunning AERMAP will supersede any
user-entered elevations in the AERMOD sources filet does not propagate those
elevations to other parts of EDMS.

6. Generate the AERMOD input files. This collects treadcreated in the earlier step and
formats it for use by AERMOD.

7. Run AERMOD. This computes the time-tagged pollutemtcentrations at each of the
receptor sites.

The resulting concentrations may be displayed actiag Concentrations under the View menu.

6.5.1 Receptors

The Receptorsvindow (Figure 6-37) allows the user to specify thcation and height for discrete,
individual receptors at the airport, and the netwoame, location, area, height and density of a
grid of receptors at the airport. In a dispersimalgsis, the receptor locations specified in this
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module constitute theoretical measuring pointstf@ dispersion of pollutants generated by the
emissions sources specified in the study. The Eloa of dispersion is based on a combination of
receptor placement, pollutants generated, andastach as source locations, temperature, wind
speed, wind direction and upper-air readings.

Note: There is a significant increase in dispersiamtime as the number of receptors increases.

AERMOD provides the user with a choice of four diffiet ways to specify receptors: Discrete
Cartesian Receptors, Discrete Polar Receptorse§iant Networks, and Polar Networks. To add a
network of receptors, first select the type of cliwates for the network by choosing the
appropriate tab.

6.5.1.1 Discrete Receptors

The Discrete Cartesian Receptors TabF{gure 6-37)
Use this tab to specify the name and location strdite receptors using Cartesian coordinates
relative to an emissions source.

Adding Receptor Information

To add a receptor, press thdd Newbutton. A new receptor will appear in tReceptors In Study
list, already selected and ready for the defauttenéo be edited. Once added, receptors can remain
in the current study, or be moved to a listofused Receptomsith theRemoveébutton. To move a
receptor from thé&nused Receptolst to theReceptors In Studist, select the receptor name and
pressAdd To permanently delete a receptor from Wreused Receptorkst, select it and press
Delete

These functions and more are also available iptpaip menu which is displayed by right-clicking
on a receptor in either list. Double-clicking omegeptor in théJnused Receptoigst will move it
to theReceptors In Studist and vice-versa.

Graphical Display

Receptors that are listed in tReceptors In Studyst are displayed in thAirport View (Section
6.6.3). Receptors in thenused Receptorisst are not displayed because they are not ctiyren
the study.
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Figure 6-37: Discrete Cartesian Receptors
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The Discrete Polar Receptors Tab (Figure 6-38)
Use this tab to specify the name and location s€réite receptors using polar coordinates relative
to an emissions source.

Adding Receptor Information

To add a receptor, press thdd Newbutton. A new receptor will appear in tReceptors In Study
list, already selected and ready for the defaultento be edited. Once added, receptors can remain
in the current study, or be moved to a listlofused Receptomsith theRemovébutton. To move a
receptor from thé&Jnused Receptolsst to theReceptors In Studyst, select the receptor name and
pressAdd To permanently delete a receptor from Ureused Receptorkst, select it and press
Delete

These functions and more are also available ipdpeip menu which is displayed by right-clicking
on a receptor in either list. Double-clicking omegeptor in th&Jnused Receptoisst will move it
to theReceptors In Studist and vice-versa.

Convert

This function converts the selected discrete paaeptors into discrete Cartesian receptors. This
allows users to work in Cartesian coordinates wititreated receptor.

Note: This process cannot be undone.
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Figure 6-38: Discrete Polar Receptors
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Origin Source

From theTypedrop down list, select the type of source whicHoisserve as the origin for the
receptor's polar coordinate system. After selecdngource type, th&lamedrop down list is
populated with the names of all of the emissionrees of the selected type that are in the study.
Select the name of the source that is to servéhastigin for the receptor's polar coordinate
system.

Relative Position from Source

Enter theDirection (in degrees measured clockwise from geographig¢h)i@nd theDistanceof
the selected receptor(s) from the selected origimce.

Height

Enter theHeight which is the distance above the ground elevasibwhich concentrations are
modeled.

Graphical Display

Receptors that are listed in tReceptors In Studyst are displayed in thAirport View (Section

6.6.3). Receptors in thenused Receptorisst are not displayed because they are not ctiyrén
the study.
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6.5.1.2 Receptor Networks

The Cartesian Receptor Networks Tab (Figure 6-39)
Use this tab to specify the name and location obpeors networks (gridded receptors) using
Cartesian coordinates relative to an emissionscgour

Adding Network Information

To add a network, press tield Newbutton. A new network will appear in tiNetworks In Study
list, already selected and ready for the defautiento be edited. Once added, networks can remain
in the current study, or be moved to a listsiused Networkwith theRemovéiutton. To move a
network from theUnused Networkist to theNetworks In Studiist, select the network name and
pressAdd To permanently delete a network from tHaused Networkést, select it and press
Delete

These functions and more are also available opadlpeip menu which is engaged by right-clicking
on a network in either list. Double-clicking on atwork in theUnused Networkgst will move it
to theNetworks In Studiist and vice-versa.

Decompose

This function decomposes the selected networks digorete Cartesian receptors. This allows
users to remove unwanted receptors from the study.

Note: this process cannot be undone.

Figure 6-39: Cartesian Receptor Networks
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Specifications

Enter the (X, Y) coordinates of therigin. Enter theSpacingbetween receptors and t®unt
(number of receptors) in the x and the y directiddacing must be positive, so the origin point
must represent the lower left or southwest corrfethe network. Enter théleight above the
ground elevation at which concentrations are tmbdeled.

Graphical Display

Networks that are listed in tHdetworks In Studyist are displayed in thAirport View (Section
6.6.3). Networks in th&lnused NetworkBst are not displayed because they are not ctlyremthe
study.

The Polar Receptor Networks Tab (Figure 6-40)

Use this tab to specify the name and location oépéor networks (gridded receptors) using polar
coordinates relative to either an emissions soar@epoint denoted by Cartesian coordinates.
Adding Network Information

To add a network, press tield Newbutton. A new network will appear in tiNetworks In Study
list, already selected and ready for the defautiento be edited. Once added, networks can remain
in the current study, or be moved to a listisfused Networkwith the Removéiutton. To move a
network from thdUnused Networkbst to theNetworks In Studiist, select the network name and
pressAdd To permanently delete a network from tHaused Networkéist, select it and press
Delete

These functions and more are also available opdipeip menu which is engaged by right-clicking
on a network in either list. Double-clicking on atwork in theUnused Network8st will move it
to theNetworks In Studiist and vice-versa.

Decompose

This function decomposes the selected networks diigorete Cartesian receptors. This allows
users to remove unwanted receptors from the study.

Note: This process cannot be undone.

Origin Source

SelectOrigin Sourceto center the network on an emissions source énsthdy. From th@ype
drop down list, select the type of source whichioiserve as the origin for the network's polar
coordinate system. After selecting a source type Namedrop down list is populated with the

names of all of the emission sources of the saletyige that are in the study. Select the name of
the source that is to serve as the origin for #igvark's polar coordinate system.

Origin Coordinates

Select Origin Coordinatesto center the network on an arbitrary point spedifby Cartesian
coordinates and enter th¥, (Y) coordinates of the center point.

Rings

For Start enter the distance of the first concentric rifgreceptors from the center point. For

Spacing enter the distance between rings, anddount enter the number of concentric rings of
receptors.

Vectors

For Start enter the direction of the first radial vector reiceptors from the center point. For
Spacing enter the angular distance between vectors, an€dunt enter the number of radial
vectors of receptors.
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Height
Heightis the distance above the ground elevation athwvbancentrations are modeled.

Figure 6-40: Polar Receptor Networks
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Spacing| 150 ||| 30
Count | 1 | 4

Height 591 [fest)
Elesation 70293 [feet)

0k | Cancel Apply Help

Graphical Display

Networks that are listed in tidéetworks In Studiist are displayed in thairport ViewNetworks in
theUnused Networkkst are not displayed because they are not ctiyrenthe study.

6.5.2 Terrain & AERMAP

AERMAP, (Figure 6-41) the terrain preprocessor of MEPD creates source (.SRC) and receptor
(.REC) files for inclusion in AERMOD dispersion ansdg. Running AERMAP and generating
these are optional; however without these files, NEF will assume a perfectly flat terrain at the
elevation specified in thairport Propertiesdialog.
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Figure 6-41: Run AERMAP

Run AERMAP

[npuit File(z]
USGS DEM |D:AERMDSMNEDMS 5 06D atahT ukarialsterain f
[rata Files

£ >
Data Format 1 Degree ¢ 7.5 Minute

Processzing Options
[ Pertform zetup only. Do no processing.
{* Extract BOTH hill heights AMD source & receptor elevations.
" Extract hill heights DMLY

[ riks o+ Latitude & Longitude " UTs
Drarnain Linnits
S Corner ME Cormner
Latitude | N TIET 40 N -]
Longitude | ia |Wj | i |Wj

Fun Cancel Help

Input File(s)

AERMAP accepts one or more USGS DEM Data Files ofsdmme format as input. Predsd
Files to browse for more files to add to the data fige. IPresfkemove Fileso remove the selected
files from the list. The selected data files mushpletely cover the geographic area of the domain.
AERMAP will report an error for every corner point the domain that falls outside of the data
files' coverage.

Data Format

EDMS will automatically detect the appropriate Ddtarmat. Adjust the file format only if
necessary.

The 1-degree DEM data has the following charactesigt).S. Dept. of Interior, 1993):

» The unit of coverage is a 1-degree bglelgree block. Elevation data on the integer d¢
lines (all four sides of the DEM file) correspondtwihe same profiles on the surrounc
eight DEM blocks.

 The data consist of a rectangular armafy elevations referenced horizontally on
geographic (latitude/longitude) coordinate system.

« Elevations are in meters relative to mean sea level.
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* The data is ordered from south to north in profitest are ordered from west to east.

» Spacing of the elevations along each profile ig@saconds. The first and the last (
points are the integer degrees of latitude. A peptherefore, contains 1201 elevations.

» Spacing between profiles varies by latitude; howetree first and last data points aae
the integer degrees of longitude. For the contiguOunited States, the spacing is 3 arc-
seconds. Between 50 degrees N and 70 degrees Npdoeng is 6 arseconds. For ti
remainder of Alaska, north of 70 degrees N theisgas 9 arc-seconds.

A 7.5-minute DEM has the following characteristics:
* The unit of coverage is a 7.5-minute quadrangle.

 The data consist of a regular array of elevaticgferenced horizontally in the UT
coordinate system.

* The data is ordered from south to north in profitest are ordered from west to east.

* The data isstored as profiles in which the horizontal spaahdhe elevations along a
between each profile is 30 m.

* The profiles do not always have the same numbegl@fations (nodes) because of
variable agle between the quadrangle's true north and thé gorth of the UTN
coordinate system.

 Elevations for the continental U.S. are either nwetdeet, decimeters, or decif
referenced to mean sea level. DEM's of low-reliefai@ or generated from contomap:
with intervals of 10 ft (3 m) or less are generakgorded in feet. DEM's of moderate
highrelief terrain or generated from maps with terreamtour intervals greater than 1
are generally recorded in meters. A rare few aderifeet or decimeters.

Processing Options
Perform Setup Only. Do no processing.

This checkbox instructs AERMAP to check all the inpata for errors, but not generate any
output. This can be useful for studies with largenbers of receptors and sources.

Extract BOTH hill heights AND source & receptorvaéons.

This instructs AERMAP to use the terrain data tauglate the receptor hill heights and interpolate
the ground elevations of all sources and recepReseptor hill heights are a gauge of the largest
terrain feature that influences dispersion at theeptor location. For applications involving
elevated terrain, AERMOD requires a height scalectvlis used to calculate the critical dividing
streamline height for each receptor. The primamppse of the AERMAP terrain preprocessor is
to determine the height scale for each recept@edban the following procedure:

AERMAP determines the highest terrain elevationefach of the input DEM files.

It initializes the controlling hill as the receptelevation and begins with the DEM file in which the
receptor is located.

It then reads each of the elevation values in tB#MCfile and (a) computes the distance to the
DEM point from the receptor, (b) computes the retiefght of the DEM point with respect to the
elevation of the receptor, and (c) determines tbpes If the slope is less than 10%, then it will
continue to the next DEM point. If the slope is 10%qgreater, it compares the DEM elevation to
the stored controlling hill height for the receptdir it is higher, the controlling hill height is
updated.
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AERMAP then determines the distance from the recdptthe nearest point of the next DEM file,
and determines the slope as in Step 3. If the k8% or greater, go to Step 3. Otherwise, repeat
Step 4 for the next DEM file.

Extract hill heights ONLY.

This instructs AERMAP to use the terrain data onlgalculate the hill heights of the receptors.
Output

Base Name

Enter the base name for the generated source (.8RCjeceptor (.REC) files. This is the base
name of the file without any extensions. For examphtering "airport elevations" will generate a
file called "AIRPORT ELEVATIONS.SRC" and a file calléAIRPORT ELEVATIONS.REC".

Title

This is a required field, but is only for the usareference. The entered title will appear in the
generated source (.SRC) and receptor (.REC) files,véll be helpful in future reviews of these
output files.

Subtitle

This is an optional field for the user's referentlee entered subtitle will appear in the generated
source (.SRC) and receptor (.REC) files, and wilhblpful in future reviews of these output files.

Domain Limits
Definitions

The domain is the geographic region considered wgpmerating elevations and receptor hill
heights. It is only applicable to dispersion anafythat include terrain data.

The origin is the geographic location that corregfgoto point (0, 0) in user-entered coordinates.
Technically, the origin can lie outside of the damdnowever, all sources and receptors must fall
within the boundaries of the domain. Origins areosetheAirport Propertiesdialog.

Units

This selects the measurement system to be usé@ Damainbox below. Latitude & Longitude
allows the user to enter geographic points usititutée and longitude coordinatddTMs lets the
user to enter geographic points using Universain3rarse Mercator (UTM) coordinates. All
coordinates need to be entered only once in eithBtude/Longitude or UTMs, not both. EDMS
will automatically recalculate coordinate values foe measurement system that the user is not
using. For example, if the user enters UTM coongisathe Latitude/Longitude coordinates will
automatically update to agree.

Domain Limits
Enter the geographic coordinates for two points: 3¢ Cornerand theNE Corner The SW

Corner is the southwest corner of the domain. TE Corneris the northeast corner of the
domain.

6.5.3 Generate AERMOD Input File

All dispersion calculations in EDMS are handled byABPAERMOD program. This process is
divided into 4 steps:

1. Processing Control
2. Sources and Receptors
3. Meteorology
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4. Output Reporting
All that is required for the dispersion run is thERMOD input file and the previously processed
weather data. For more information on weather gedaessing see Weather Data (Section 6.4.2).
The AERMOD input file generated by EDMS can be edited text editor for advanced users who
want to change specific AERMOD parameters not adéeby the EDMS interface.

6.5.3.1 Step 1. Processing Control

In the first step of AERMOD (Figure 6-42) the useable to specify a title and subtitle for the
study, select an averaging period, apply exponletidieay, and set restart and other options.

Figure 6-42: AERMOD: Step 1. Processing Control

AERMOD: Step 1. Processing Control
Title |sample
Subtitle |

Pallutant | CO - [ [ Stop AERMOD before Dizpersion Processing

Averaging Peniods O ptions
v 1 Haur [ 2Haouwr [ 3Howr | Urban Effects
v 4 Haour [ B Hour [ 8Hour Pop.: Roughness [m]:
[ 12Howr  # 24Howr | Monthly [ Ophrnize Area Sources & Allow Use of SCIM
[ Annual [ Entire Period of Study [ Suppress Wamming Messages

| Apply Exponential Decay Restart Option [for interuptions]

O | Save File |
. | Init File |

| Mest » | Cancel | Help |

Title / Subtitle

Specify a title and subtitle for the dispersionlgsia. A title is required, but a subtitle is optad.
The user can put anything within reason in theslel$i These fields will be included in the
AERMOD dispersion report; therefore, consider entggomething meaningful and pertinent to
the study.

Pollutant
Select the pollutant whose concentrations are tmdeeled from the drop down list.
Multi-Year Pre-1997 NAAQS

If PM-10 is the selected pollutant, check this bmxonduct the dispersion analysis according to
the pre-1997 NAAQS. This option is not availableday other pollutant. See the AERMOD user's
guide, section 3.2.12, page 3-13.
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Stop AERMOD before Dispersion Processing

Because of the great many options available irAEBRMOD model, and the potential for wasted
resources if a large run is performed with somerirect input data, this option has been included
to allow the user to specify whether to completely AERMOD and perform all of the dispersion
processing, or not run, but only process the imjatia and summarize the setup information. This
allows the advanced user to review the main out@WT) file after running AERMOD in a
diagnostic mode. AERMOD will provide a list of thgputs passed to the model without running
dispersion. This step runs very quickly, and presithe opportunity to double-check the input
before committing to running the dispersion.

Averaging Periods

Specify the averaging period(s) to be considerée. dhoices include: 1, 2, 3, 4, 6, 8, 12 and 24
hour. Additionally, there are monthly averages.rgsm&n also select yearly or period averages, but
not both. AERMOD is capable of modeling multiple eaging periods simultaneously within a
single run.

Options
Urban Effects

Check this box to incorporate the effects of inseshsurface heating from an urban area on
pollutant dispersion under stable atmospheric d¢and. If this option is checked, specify the size
of the urban population in the Population edit b&pecifying surface roughness is optional, but
one meter is the default.

Optimize Area Sources & Allow Use of SCIM

When this option is checked, the area source iat@gr routine is optimized to reduce model
runtime. This is accomplished by incorporation tfieee-tiered approach using the Romberg
numerical integration, a 2-point Gaussian Quadeatautine for numerical integration, or a point
source approximation based on the location of ¢septor relative to the source. Normally, only
Romberg numerical integration is utilized for ateptors.

Additionally when this option is checked, the us®y also use the Sampled Chronological Input
Model (SCIM) option in step 3 to reduce model rovdi The SCIM option can only be used with
annual averages, and is primarily applicable tatiryelar model simulations. The approach used
by the SCIM option is to sample the meteorologdzth at a user-specified regular interval to
approximate the annual average impacts. Studies $taswn that the uncertainty in modeled
results introduced by use of the SCIM option isegatly lower for area sources than for point
sources.

Suppress Warning Messages

When this option is checked, the detailed listihgvarning messages in the main output (.OUT)
file is suppressed; however, the number of warniegsages is still reported.

Apply Exponential Decay

This option applies exponential decay to the palttitbeing modeled. If selected, the decay can be
entered in one of two ways, by either specifying hlalf-life (in seconds) or the decay coefficient.
The reciprocal relationship between these parasé&®ecay Coefficient 0.693 Half-Life.

Restart Options

AERMOD has the capability to store intermediate itissato an unformatted file, so that the
model run can be continued later in case of a pdailerre or a user interruption.
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Entering a Save File instructs AERMOD to save therimediate results to the specified "save"
file. If no file is specified, AERMOD will automatidly save intermediate results to a file called
"SAVE.FIL" in the study directory. Any previouslyd results are overwritten.

Entering an Init File instructs AERMOD to initializke results arrays from a previously saved
"save" file. For example, rename "SAVE.FIL" (the@ugtically saved "save" file) to "SAVE.INI"
and select it as the init file.

The Save FileandInit File must be different.

6.5.3.2 Step 2. Sources & Receptors

Step 2 of AERMOD (Figure 6-43) allows users to grooptributions from particular sources
together, for example: "Aircraft", "Roadways", "Twang Fires", etc. Several source groups may be
included in a single run. Check the boxes corredpgnto the source groups to be included in the
dispersion analysis. At least one group must becsed.

Figure 6-43: AERMOD: Step 2. Sources & Receptors
AERMOD: Step 2. Sources & Receptors

Source Groups

v

Iv  Aircraft [all modes grouped together)
[ Aircraft Approach Paths

[ Aircraft Takeoffs [bakeoff roll: & departure paths)
[ Aircraft Landing Foll:

[ Taxiways

[v Gates [Aircraft Startup, GSE & APUs)
Iv Parking Facilities

[v Roadways

[v Stationary Sources

[v Training Fires

=

lze AERMAP generated elevations and hill heights

¢ Back | et | Cancel Help

Select thdJse AERMAP generated elevations and hill heightsckbox to include the AERMAP
generated files in the dispersion analysis.

6.5.3.3 Step 3. Meteorology

In this step (Figure 6-44), the user is able tectéhe meteorological data to be included in the
dispersion analysis.
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Figure 6-44: AERMOD: Step 3. Meteorology
AERMOD: Step 3. Meteorology

[ Suzpend Date Checking in Meteorolagical Files [

wind Caomection 0

< Back | et | Cancel Help

Suspend Date Checking in Meteorological Files

This instructs AERMOD to suspend the date checlangyption that is typically used for non-
sequential meteorological data files.

Wind Correction

Enter the number of degrees to subtract from thel @irection measurements. This allows the
user to correct the input meteorological data fordadirection alignment problems. Since the
model results at particular receptor locationscdren quite sensitive to the transport wind
direction, this should be used only with extremeticen and with clear justification. It may be done
to correct for known (and documented) calibratiomoes, or to adjust for the alignment of a valley
if the meteorological station is located in a walgth a different alignment than the source
location.

Sampled Chronological Input Model (SCIM)

This option is only available if, in step @ptimize Area Sources & Allow Use of SCBWelected
and only theAnnualaveraging period is selected. SCIM works exclugivath annual averages.

The Sampling Intervatletermines the number of hours to skip betweempksanFor example,
entering "25" skips over 24 hours of weather betmi@g another hour of weather data. The
Sampling Intervamust be greater than 1; moreover, it could bedasehe formula (24n +1),
where "n" is the number of days to skip betweenpdasyin order to ensure a regular diurnal cycle
to the sampled hours (e.g., 25 or 49).

The 1st Houris the first hour for which weather data is takkémust be between 1 and 24,
inclusive -- some hour during the first day of wesatdata.
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Optionally, specify th&xtracted Surface FilandExtracted Profile Fileby clicking on the "..."
button. This saves the sampled hours of weathertddtles in the same format as the AERMET
generated files.

6.5.3.4 Step 4. Output Reporting

Figure 6-45 shows the fourth and final stage ofARRMOD input file generation process.

Figure 6-45: AERMOD: Step 4. Output Reporting

AERMOD: Step 4. Output Reporting
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High Values by Receptor

This option instructs AERMOD to include high valuersmary tables by receptor in the main
output (.out) file. For example, if ti#nd checkbox is checked for tl3eHour averages, then
AERMOD will report the second highest 3-hour avesag®deled at every receptor. Only the
checkboxes for selected averaging periods areadetiv Toggling a checkbox in tiAdl Periods

row toggles all checkboxes below it for the seldceeraging periods.

Maximum Values

This option instructs AERMOD to include a summaiyi¢aof the tom overall (including all
receptors and hours) values in the main output)(fde, wheren is the number of values entered
in the edit box (from 1 to 100, inclusive). For exae, if "10" is entered for the 24 Hour averages,
then AERMOD will report the top ten 24-hour averagesieled over the entire dispersion
analysis. Only the edit boxes for selected avexpgeriods are activated. Editing a value inAle
Periodsrow, sets all of the values below it for seleci@draging periods.

All Values
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This option instructs AERMOD to include a table bfcd the modeled values in the main output
(-out) file. This option is not recommended becanfsthe very large output files it can produce.
Toggling a checkbox in thell Periodsrow, toggles all checkboxes below it for selecigdraging
periods.

Generate Additional Files
Tabulated File of All Concurrent Concentrationsofa¢

This option is required to view concentrationstia Concentrations View and is a much better
alternative to using th&ll Valuesoption (described above) in that it yields the sanformation
but in a far more organized manner. This checkbeiicts AERMOD to output a concentration
(.con) file which contains all of the modeled vader the entire dispersion analysis.

Annual average concentrations are output to a agpaoncentration file for each source group.
For example, if the base file name was "my stuthgn all of the non-annual concentrations are
written to "my study.con" and the annual concerdres for the ROADWAYS source group are
written to "my study_ ROADWAYS_ANNUAL.con", etc.

Automatically Run AERMOD

Use this checkbox to run AERMOD immediately after ties have been generated by EDMS.
This is akin to batch processing a single AERMOD. ttis useful because generating the
AERMOD input files can often be a lengthy procesgsalf, and the user may wish to begin the
AERMOD run as soon as possible.

6.5.4 Run AERMOD

Running AERMOD is the final step in a Dispersion lgsia. SelectRun AERMODunder the
Dispersionmenuonly to manually run AERMOD. If thédutomatically Run AERMOD.aption
was selected in step 4 of the AERMOD Wizard, thisdew is probably an unnecessary step
because AERMOD has either already processed the dileis still in the process of
running. Choosing the Run AERMOD menu item will ERMOD for all Scenarios, Airports,
and Pollutants.

After AERMOD is run, a file with the .out extensiavill be created in the study directory. This
file contains both the list of inputs to AERMOD atpwith the concentrations. These results can
be viewed and printed in any text editor. Concéigna(.CON) files can be viewed in the
Concentrations View.

6.6 The View Menu

TheViewMenu provides access to the emissions invent@aylte the airport graphical display,
concentrations, the system tables, the Generalddwitly Rule, the National Ambient Air Quality
Standards and the EDMS Homepage. The menu itemislaleainder the View menu are listed
below.
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* Emissions Inventory
Summary Button
Aircraft by Mode Button
Aircraft /APU Button
GSE Population Button
Vehicle Button

O O O O o o

Stationary Button
AERC Report
Airport

* ZoomlIn

» Zoom Out

* Zoom Home

» Edit Wallpaper

* Show Wallpaper

+ Concentrations

* All Model Inputs

» System Tables

* General Conformity Rule
» Standards (NAAQS)
» EDMS Homepage

6.6.1 Emissions Inventory

Use this window (Figure 6-46) to view the emissiongntory results. When this window is open
and the emissions inventory changes in model inpiogs this window will immediately update
accordingly.

When the emissions inventory window is initiallyesygd, summary information on all categories
of emissions sources for the lexically first scémairport-year combination is displayed.

Choose to view emissions Byrcraft by Mode Aircraft/ APU, GSE PopulationVehicularsources
or Stationarysources, by pressing the buttons at the top o$¢heen corresponding to these
categories. For example, the summary screen dsphagl emissions for all vehicular sources in
the study, but clicking on théehicularbutton will display emissions for each roadwaytia
study. To return to the summary information scrgeass th&summarybutton.

The reporting units are listed in the window's stdtar.
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Figure 6-46: Emissions Inventory

L) Tutorial : Emissions Inventory : Summary E]@
Summary | Aircraft by Mode | Aircraft/APU | GSE Population | Wehicular | Stationary | Qualifier |

Scenaro - Airport |Baseline - Hagerstown j Year |2DD4 j Lnits |P0unds j

Category | o | THE | MMHC | Yol | Mo | S50 | P10 | P25
Aircraft 8,539.082 2,943,291 2,943,291 2,754,141 13,340,051 §15.430 23.202 23.202
GSE 950,557,784 42,219,668 38,283,465 39,799,185 77,501,132 5,051.429 3,146,796 3,039,345
#PUs 2,035,871 116,730 116,730 116,730 5358.329 113.332 0.000 0.000 |
Parking Facilities 671,902,536 128,554,651 124,373,785 123,528,141 40,873,703 363.763 677,921 479,505
Roadways 1,375,977.180 109,958,860 105,145.615 104,196,528 138,363.769 2,169,349 3,999,737 2,820.153
Skationary Sources 559,316 323,307 323,307 323,307 3,970,437 263,790 253.035 253,035
Training Fires 415.597 379,779 .77 FM.779 TE.377 0.237 1,400,072 1,400.072
Grand Total 3,010,620,666 264,396,316 271,165,976 271,427,510 274,663,780 11,777,290 9,530.704 5,045,314
LIMITS: Pounds/ear

Sorting

Sort any list by clicking on a column header. Sgjosait column header clicks reverses the
previous sort order.

Formatting
Rearrange columns by clicking and dragging on tieron headers.

Resize columns by clicking and dragging on thetrlgdind edges of the column headers. Double-
click on the right-hand edge of a column headexutmmatically resize it such that the column is
just wide enough to view all entries without abliagion. A trailing ellipsis ("...") at the end oha
entry means that the entry has been abbreviatetbdbhe column's limited width. To view an
abbreviated entry in its entirety, expand the calsmnwidth until the entry is fully visible.

Printing a Report

Print a report using thigrint option in theFile menu. The report can be formatted by adjusting the
columns in the view. Resize and rearrange columrgditking and dragging on the edges of the
column headers.

6.6.2 AERC Report

The Airport Emissions Reduction Credit (AERC) is pafras phased approach for developing new
EDMS capabilities to support Voluntary Airport Low Esions (VALE) program requirements
and early emission reductions by participating@it The AERC report shows the net change in
emissions between the baseline and other selectedusos for selected airports and years. The
report can either show results for one source &mkan assortment of pollutan@réup by

Source Group or one pollutant and an assortment of sourcesyproup by Pollutant

SelectingAERC Reporfrom theViewmenu brings up thairport Emissions Reduction Credit
(AERC) Settingwindow (Figure 6-47). This window allows the useistlect thé\irports,
ScenariosandYearsto compare in the report. The user must seleGroup by Pollutanor to
Group by Source Groubpy clicking on the appropriate radio button. Wiadirselections are
complete, clickOK to produce the AERC Report (Figure 6-48). You mavjgw how it is going
look when printedPrint, or Closethe report by pressing the appropriate buttontheriop.
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Figure 6-47: Airport Emissions Reduction Credit (AERC) Settings

Airport Emissions Reduction Credit Report (AERC) Settings

Airports

[w|H agerstown
[ azhington Dulles Intermational

The Bazeline scenarnio iz in bold face
an the left pane of the study screen,
and chosen by right-clicking on the
deszired zcenario.

Companzon Scenano: | Select All

Bazeline 2

{* Group by Pallutant

Source Groups o show

" Group by Source Group

Puollutants to show

[w&sircraft

[C]aPU

[]GSE

[C1Parking Facilities
R oadways
[]Stationam Sources
[1Training Fires

Showe data for [Select one)

Oco
CJNKHC
R
CIFM10
CJPM25
50w
CJTHE:
o

Show data for [Select one)

co
MHC
MOx
P10
Pr2.5
S0x
THC
YWaC

V'ears
[w] 2004

Unitz

{+ Kilograms
" Metric Tons
" Short Tans
™ Pounds

Cancel

Setting the Baseline Scenario

In order to set a scenario as the baseline scefuaribe AERC report, right-click on the name of
the scenario in the study tree in the left-handepaiithe main EDMS window, and select Set as
Baseline on the popup menu. The name of the bassti@nario is shown in bold in the study tree.

By default, the first scenario created is the basedcenario for the AERC report.
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Figure 6-48: AERC Report
_I Report Display

Pritt Presview. . Print... | Close |

Feport Date: Thu Dec 07 16:15:02 2006

AERC Report
REPORT PROPERTIES:
POLLUTAMT:: CO (categorized by source groups)
UNITS: Kilagrams per year
Hagerstown
Year Scenario Aircratt
Bazeline 4,009.34
2004 Bazeline 2 4,365.43
MNet Change 25,09

6.6.3 Airport

The airport layout (Figure 6-49) can be viewed breglly at any time by selectingrport from
theViewmenu. The airport layout is rendered in Carteétay) coordinates such that the y-axis
runs north and south and the x-axis runs east &stl Whe coordinates of the cursor's current
position are displayed in the status bar at theoboof the window. The legend, showing the
airport name and scale, is displayed in the topcledner of the window. Initially, EDMS
automatically selects the best scale to fit theemirport layout within the window.
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Figure 6-49: Airport Graphical Display
3 EDMS 5.0 - [Tutorial : Airport View] M= =|

[CY File Emissions Airpart  [iceioin View  Utiliies Window  Help =i 28

D& % - =% |l

_M Stationary (point) + Gate (volume) Taxiway/Queue
Scale: + Stationary (volume) [C]Gate (area) /Roadway

?‘l Baseline - Hagerstown Training Fire [ Receptor /Runway
& ! te. : s
R 1000 # [IStationary {area) [E Building I Parking Facility

EEEEEIIEEE

Perimeter

o1 4255 fr 1 -40Z1 ft
Far Help, press F1 [ P |

Toolbar

By default, the toolbar appears on the left hadé sif the window. By clicking and dragging it, it
can be undocked and left as a floating window afaeked to another location along the edge of
the Airport View window. As a floating window, ian also be resized. If it is closed, bring it back
with the Toolbaroption in thewindowmenu. The functionality of the toolbar is detaiteow.

Zoom In, Out & Home

The scale of the airport view can be changed wmighthree zoom buttons in the toolbar -- the ones
that look like magnifying lenses. Alternativelyet@oom functions under théiewmenu can also

be used to obtain the desired perspecie®m Inincreases the scale, whZeom Outreduces it.
UseZoom Homeo reset the scale, at any time, to the initialditton, which depends upon the
window's current size.

Edit Wallpaper
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Click this button to activate th&allpaper WizardAlternatively, selecEdit Wallpaperunder the
Viewmenu.

Show Wallpaper

Click this button to toggle the wallpaper on anfl Afternatively, selecView Wallpapeunder the
View menu.

Toggle Labels
Click this button to toggle the labels of the s@s;aeceptors and buildings on and off.

Add New Parking Facility, Roadway, Stationary Seuftraining Fire, Gate, Taxiway, Runway,
Building & Receptor

Click on one of these nine (9) buttons to beginirggld new item to the study. Click anywhere in
the window to place the item's first point in thepart layout. If the item only consists of one

point, then placement is complete. For items coingi®f more than one point (parking facilities,
roadways, taxiways, runways and buildings), relelsdeft mouse button at the location of the
second point. After placement is complete, the 'Beespective edit window will open for name
identification and refinement. For roadways andvways, only 2 points, and hence, only 1 link can
be specified in this manner. Similarly, when addwagking facilities and buildings graphically,
only rectangular shapes can be defined.

By default, all stationary sources and gates ilhjtizonsist of only one point. As for receptors,
only discrete Cartesian receptors can be addddsmtanner.

Remove any source from the study by selectingdt@essing the keyboard's Delete key.
Moving & Reshaping Items

Sources, receptors and buildings can be moveditkirgy on an edge or inside of an object and
dragging with the mouse. Click on an item or itmeao select it. Alternatively, click and drag
where there isn't a source to use selection relgamyl make a multiple selection. Use Ctrl-A on
the keyboard to select all sources. Clicking aratyding on selected sources and/or single-point
components of sources moves them. The scale maytbde sufficiently large for this to work
well.

Objects can be resized or reshaped by clickingtyren acorner of the object, and dragging the
mouse. (Do not first click on the edge of the objecselect it, since doing so will only enable
moving of the object.)

Domain

The domain boundary is marked by a thick gray IBecause the domain must completely contain
all of a study's sources, receptors and buildingpgn any item is placed outside of the domain, the
domain is automatically expanded to include thenigad a significant margin.

Wallpaper Wizard
Use the wallpaper wizard to select a wallpaper.
Step 1(Figure 6-50)

Type the location of the image file to be used asmbpaper. Alternatively, clicBrowseand
locate the file. By pressin@pen,the selected image will be loaded on reviewbox. TheColor
button is also activated, which allows one to clestig color of the image. Pradsxtto go to Step
2.
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Figure 6-50: Wallpaper Wizard - Step 1

L o

Wallpaper Wizard: Step 1. Specify File Name...

File Path

|
Browse. .. |

Preview

| | Cancel | Help |

Step 2(Figure 6-51)

In this context, the origin is the selected imagéetgl to be placed at the position of (0, 0) ie th
Airport View. The x and y values can either be oagd with the mouse or entered into the
appropriate boxes.

To capture the origin, pre€aptureand click the desired point of origin on the imagé¢he
Preview box. Use the little arrow controls to méike adjustments. Monitor the fine adjustments
in the zoom box in the upper right hand cornethefwindow.
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Figure 6-51: Wallpaper Wizard - Step 2

Wallpaper Wizard: Step 2. Anchor Point...
& - ELEV
Study Paint | 0 | 0 [feet] 288
Image Foint | 438 |+ | 801 j Capture | @
Suggested [natructioris: ¥4

1. Enter the & and ' walues of the Study Point;

2. Click the Capture button,

3. Click in the Preview arga o zpecify the Image Paint,

4. Adjust the Image Point with the above ammaw controls.
i~ Presview

AT TAACR A
e

< Back. I Hesit » I Cancel Help

Step 3(Figure 6-52)

The scaling of the selected image's pixels intbweald coordinates requires knowledge of a real-
world distance between two points representeddrirttage. Entering a known runway length is
recommended for scaling. On maps of U.S. airpautsyays typically have their lengths (in feet)
printed along them. If this is the case, the ubeukl selecEnglishfor theUnit Systenirom the
Study Propertiesvindow. The known real-world length should be estiein theReal-World
Distancebox.

To capture the length between two pixels in thebfi, press th€apturebutton. Proceed by
clicking and dragging with the mouse on the imagthe Preview box. The values in tieage
LengthandScaleboxes will automatically update. The locationgtaf selected endpoints will
appear as crosshairs on the two "zoomed-in" viewtbeé upper right hand corner of the window. If
the endpoints require adjustment, adjust the cagdtlength using the little arrow controls.
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Figure 6-52: Wallpaper Wizard - Step 3
Wallpaper Wizard: Step 3. Scale...

Real-world Ii
Diztance 1000 [feet] I

Image ;
Length 488 53249 [pixelz]  Caphure
Scale 209 [feet/pixel]

Suggested Instructions: JJEI
1. Enter the Bealw orld Diztance.

2. Click the Capture button to capture Image Length.

3. Click % hold on a point in the Preview area.

4. Drag to & releaze at a 2nd paint.

B, Make fine adjuztments o the capture.

Freview

< Back | Finizh | Cancel Help

6.6.4 Concentrations

The Concentrations window (Figure 6-53) displaysabncentrations generated by AERMOD.
Select from or type in thEile Namedrop down list a concentration (.CON) file nameeTh
window's status bar displays the selected file's,siumber of records and date of last
modification. PresQueryto read the file's contents and populate the giégt of concentrations.
To filter the query, select an averaging periodfitheAveraging Periocind/or a source group
from theGroupdrop down lists. Pres3ueryagain to update the view. Filtering the data can
greatly accelerate the query process.
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Figure 6-53: Concentrations

=} EDMS 5.0 - [Tutorial : Concentrations]
_] File Emissions Airport  Dispersion  View Utilities  ‘Window Help ~ | &%
Deda. = =2
File Mame: |Baseline\Hagerstown\ZDD4CD.EDN x| Awveraging Period |[Sh0w A1) j Group | [Shaw Al LJ Query I Sion

Receptor Name | %im) | W () ‘ Concentration {pgfm?) | Elevation {m}) | Hill {m} | Height {m) | Awveraging Period | Source Group | Datef Time ‘ |
PERIMETE 735,82208  -395.00256 227739544 214.27 214.27 1.80 24-HR ALL 06/01/2003 |
PERIMETE 942,99939  -1157,00256 623.48151 214,27 214,27 1.60 24-HR ALL 060172003

PERIMETE 73582214 -1919.00256 73.39165 214,27 214,27 1,60 Z4-HR ALL 060172003

PERIMETE 180,99942  -2476.82520 0.35546 214.27 214.27 1.80 24-HR ALL 06/01/2003

receptor -443.00.,., -440,99938 2160.06274 214,27 1.80 1,60 24-HR ALL 06/01/2003

PERIMETE 73582208  -395.00256 221333954 214,27 214,27 1.60 Z4-HR AIRCRAFT 06/01/2003

PERIMETE 942,99939  -1157.00256 562, 18506 214.27 214.27 1.80 24-HR AIRCRAFT 06/01/2003

PERIMETE 73882214 -1919.00256 7290640 214,27 214,27 1,680 24-HR AIRCRAFT 060172003

PERIMETE 18099942 -2476.82520 0:35630 214,27 214,27 1.60 Z24-HR AIRCRAFT 06/01/2003

receptor -443.00... -440.99938 2160.06274 214.27 1.80 1.80 24-HR AIRCRAFT 06/01/2003

PERIMETE 73882208 -395,00256 5.41805 214,27 214,27 1,60 24-HR GATES 060172003

PERIMETE 942,99939  -1157,00256 4.41760 214,27 214,27 1.60 Z4-HR GATES 06/01/2003

PERIMETE 73882214 -1919.00256 0.00255 214.27 214.27 1.60 24-HR GATES 06/01}2003

PERIMETE 180.99942  -2476.02520 0.00000 214,27 214,27 1.60 24-HR GATES 06/01/2003

receptar -445.00... -440,99955 0.00000 214.27 1.80 1.80 24-HR GATES 06/01/2003

PERIMETE 738.82208  -395.00256 0.03589 214,27 214,27 1.80 24-HR PARKING 060172003

PERIMETE 942,99939  -1157.00256 0.026635 214,27 214,27 1.60 Z24-HR PARKING 06/01/2003

PERIMETE 735.62214  -1919.00256 0.00117 214.27 214.27 1.80 24-HR PARKIMNG 06/01/2003

PERIMETE 180.99942  -2476,82520 0.00000 214,27 214,27 1,60 24-HR PARKIMNG 060172003

receptor -446.00.., -440,99955 0.00000 214,27 1,80 1.60 Z4-HR PARKING 06/01/2003

PERIMETE 735,82208  -395.00256 58.57629 214.27 214.27 1.80 24-HR ROADWAYS 06/01/2003

PERIMETE 942,99939  -1157,00256 56.83477 214,27 214,27 1.60 24-HR ROADWAYS 060172003

PERIMETE FIG.82214  -1919.00256 248138 214,27 214,27 1.60 Z4-HR ROADWAYS 06/01}2003

PERIMETE 180,99942  -2476.82520 0.00000 214.27 214.27 1.80 24-HR ROADWAYS 06/01/2003

receptor -448.00.,.. -440,99938 0.00000 214.27 1.80 1,680 24-HR ROADWAYS 06/01/2003

PERIMETE 73582208 -395.00256 0.00092 214,27 214,27 1.60 Z24-HR STATSRCS 06/01/2003

PERIMETE 942,99939  -1157.00256 0.00018 214,27 214,27 1.680 24-HR STATSRCS 06012003

PERIMETE 730.082214  -1919.00256 0.00000 214,27 214,27 1.60 24-HR STATSRCS 06/01/2003 w
For Help, press F1 MU

Sorting

Sort any list by clicking on a column header. Sgeat column header clicks reverses the
previous sort order.

Formatting
Rearrange columns by clicking and dragging on tieron headers.

Resize columns by clicking and dragging on thetrlgind edges of the column headers. Double-
click on the right-hand edge of a column headexutmmatically resize it such that the column is
just wide enough to view all entries without abbagion. A trailing ellipsis ("...") at the end oha
entry means that the entry has been abbreviatetbdhe column's limited width. To view an
abbreviated entry in its entirety, expand the calgmnwidth until the entry is fully visible.

6.6.5 All Model Inputs

TheAll Model Inputswindow (Figure 6-54) displays all of the study’pitted user specifications
in an HTML report which can be printed, saved, andfpied from. Th&ll Model Inputsreport is
submitted to FAA for study approval. It contairisodi the input data for all scenarios, airports,
weather, operational profiles, aircraft, etc. Tigport can be saved or printed by clicking on the
corresponding buttons on the toolbar. Use the mansl keyboard to highlight and copy text as
needed.
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Figure 6-54: All Model Inputs

<3 EDMS 5.0 - [Tutorial : All Model Inputs]

ol

=) File Emissions Airport Wiew  Utlities  Window  Help
u
heE&E ?
Ea
EDMS 5.0 Model Inputs for Tutorial Study
Study Created: Sun Dec31 14:00:37 2006
Report Drate: Mon Feb 05 00:35:24 2007
Study Pathname: DAEMDSVEDME 500D atat TutarialvTutarial.edm
Study Setup
Unit System: English
Cispersion Modeling: Cispersion is not enabled for this study
Analysis Wears: 2004
Scenarios
Scenario Hame: Description: Add a description.
Baseline Aircraft Times in Mode Basis: Peformance-Based
Taxi Time Modeling: Userspecified Taxi Times
FOAZ Sulfurto-Sulfate Conversion Fate: 0.500000 %
Alrports
Aigrport Name: Hagerstown
IATA Code: HiR
ICAD Code: KHR
FAu Code:
Country: us
State: Marnyland
City:
Airport Drescription: Hagerstowun Regional-Richard & Henson Fld
Latitude: 207080
Longitude: SFrrann
MNuorthing: 43922905.00
Easting: 26004 562 L¥)
Dane LM
6.6.6 System Tables

TheView System Tablegindow (Figure 6-55) allows the analyst to retdeamission factor or

aircraft-engine combination data for emission sesria the following categories:

* Airports

» Airport Taxi Times

e Aircraft
e Aircraft

e Aircraft

Categories & ICAO Times in Mode

Engines Emissions Data

e APU Emissions Data

* GSE Default Aircraft Assignments
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* GSE Types & Default Values

» GSE Default (NONROAD2005) Emissions Data
* GSE Nonroad (NONROAD2005) Emissions Data
» Stationary Source Parameters

* Fuels Emissions Data

* Weather Stations

Aircraft engine emission factors are expressednasston indices (grams of pollutant emitted per
kilogram of fuel burned). When these are multiplmdthe fuel flow rates (Kg/s), emission factors
in grams-per-second are produced.

Viewing System Tables
To view emission factor data for a category, selketcategory to view using the drop-down list.
Once the category has been selected, (highlighaeiit of equipment/source types will appear

along with emission factor data for some critedygants. Use the scroll bars if necessary to view
the entire list of equipment/source types, emisfators and source of emissions data.

Printing System Tables

The user can print the emission factor data forcétegory by selecting Fi2Print from the pull
down menu.

Figure 6-55: System Tables

) EDMS 5.0 - [Tutorial: 2] =oEs
: File Emissions Airport  Dispersion  View Utilities  ‘Window Help ~ | &%
Deds e =P

Tahle |ircraft Bl

aircraft Code | Aircraft Description ] BADA Type | INM Type | Mumber of Engines | Mumber of EnginestINM) | Mumber of EnginesiBana) | source | Motes | Furm Group|# |
AlE Aviat Husky 416 L o o PP 3|
AS00B2-1 Airbus A300E2-100 Series 2 o o pil]

AS00BE-2 Airbus A300B2-200 Series 2 o o I

AS00BZK-3 Airbus A300BZ-300 Series z o o M

A300B4-1 Airbus A300B4-100 Series 2 o o I

ASO0E4-2 Airbus A300E4-200 Series z o o Jr

A300B4-6 Airbus A300B4-600 Series z o o M

A300C4-2 Airbus AZ00C4-200 Series 2 o o I

AS00CH-6 Airbus A300C4-600 Series 4 o o I

AS00F4-2 Airbus A300F4-200 Series z o o M

ASO0F4-5 Airbus AZ00F4-600 Series 2 o o I
ASD0F4-6-5T Airbus A300F4-6003T Beluga Z o o e

A310-2 Airbus £310-200 Series z o o M

A3L0-3 Airbus A310-300 Series 2 o o I

ASlE-1 Airbus A315-100 Series z o o 15,

A319-1 Airbus A319-100 Series 2 o 1] 15
AZI-15(LR Airbus A319-100 RfLR 2 o o A5

AZZ0-1 Airbus A320-100 Series 2 o o i)

A320-2 Airbus A320-200 Series 2 1] 1] 15

Adzl-1 Airbus A321-100 Series 2 o o a5

A3Z1-2 Airbus A321-200 Series z o o 15

A330-2 Airbus A330-200 Series 2 o o ]

AZ30-3 Airbus A330-300 Series z o o I

A340-2 Airbus A340-200 Series 4 o o iR

A340-3 Airbus A340-300 Series 4 o o L

AS40-5 Airbus A340-500 Series 4: o o /e (sl
ATAN S Pivka s B2AN L0 Cmioe A n n n J

| I 2]

For Help, press F1 MU
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6.6.7

The General Conformity Rule
The General Conformity Rule simply displays theeiirold level for Non-Attainment Areas

(NAASs), and the threshold level for Maintenance #g€MAS).

Threshold Levels for Non-Attainment Areas (NAAS)

Criteria Pollutant Non-Attainment Status Tons/Year

Ozone (VOC & NOx) Serious NAAs 50
Severe NAAs 25
Extreme NAAs 10

region (OTR)

Other ozone NAASs outside an ozone transddli®

Marginal and Moderate VOC 50
NAAs inside an OTR
NOx 100
(6{0) All NAAs 100
S0O2 All NAAs 100
NO2 All NAAs 100
PM-10 Moderate NAAs 100
Serious NAAs 70
Lead (Pb) All NAAs 25
Threshold Levels for Maintenance Areas (MAS)
Criteria Pollutant Non-Attainment Status

‘Tons/Year

Ozone (VOC)

MAs inside an ozone transport region (OTIT) 50

MAs outside an OTR 100
Ozone (NOx) All MAs 100
(6{0) All MAs 100
S0O2 All MAs 100
NOx All MAs 100
PM-10 All MAs 100
Lead (Pb) All MAs 25

Source: General Conformity Rule (40 CFR Part 9®gaut B), effective January 31, 1994
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6.6.8 Standards (NAAQS)

The National Ambient Air Quality Standards (NAAQ&E composed of primary and secondary
standards, and short term and long-term standahdsEPA Office of Air Quality Planning and
Standards (OAQPS) may be contacted to obtain fuitiiermation on any of the standards. With
the exception of the standards for Ozone and Leddran3-hour Sulfur Dioxide secondary
standard, EDMS will generate concentrations thatbeaoompared against the NAAQS.

Primary standards set limits to protect public health, including thealth of "sensitive"
populations such as asthmatics, children, andltiezlg.

Secondary standardsset limits to protect public welfare, includingopection against decreased
visibility, damage to animals, crops, vegetatiarng auildings.

Short and Long Term Standards are designed to prdeicthe fact that humans can tolerate brief
exposures to higher levels of pollutant conceruretj but can suffer adverse health impacts from
prolonged exposure to lower concentrations of palits.

Short Term Standards set limits for concentratmrer one-hour, 8-hour, and 24-hour periods.
Long Term Standards set limits for concentratiorseldaon the annual arithmetic meamiM).

The EPA Office of Air Quality Planning and Standa¢@A\QPS) has set National Ambient Air
Quality Standards for six principal pollutants, ahiare called "criteria" pollutants. The criteria
pollutants are listed below in the table below.tgmif measure for the standards are parts per
million (ppm) by volume, milligrams per cubic metfrair (mg/ni) and micrograms per cubic
meter of air (pug/r).

National Ambient Air Quality Standards.

Pollutant Primary Standards |Averaging Period Seondary Standards
Carbon Monoxide |9 ppm (10 mg/r) 8-hout None

35 ppm (40 mg/)  |1-hour None
Lead 1.5 pg/mh Quarterly Average Same as Primary

Nitrogen Dioxide

0.053 ppm (100
ug/n)

Annual Arithmetic Mean

Same as Primary

Particulate Matter |50 pg/m Annuaf Arithmetic Mean | Same as Primary
(PMyo) 150 pg/m 24-hout
Particulate Matter |15 pg/m Annuaf Arithmetic Mean | Same as Primary
(PM.5) 65 pg/nd 24-houf
Ozone 0.08 ppm 8-hour Same as Primary
0.12 ppm 1-hodir Same as Primary
Sulfur Oxides 0.03 ppm Annual Arithmetic Mean, —-------
0.14 ppm 24-hodr |-
------- 3-hour 0.5 ppm (1300 pg/M
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! Not to be exceeded more than once per year.

% To attain this standard, the expected annualragittt mean PM10 concentration at each monitor
within an area must not exceed 50 ut/m

® To attain this standard, the 3-year average oftimeial arithmetic mean PM2.5 concentrations
from single or multiple community-oriented monitensist not exceed 15 pgim

* To attain this standard, the 3-year average 098tk percentile of 24-hour concentrations at each
population-oriented monitor within an area mustexiteed 65 pg/in

® To attain this standard, the 3-year average ofdheh-highest daily maximum 8-hour average
ozone concentrations measured at each monitorniatiniarea over each year must not exceed 0.08

ppm.

® (a) The standard is attained when the expectedeuof days per calendar year with maximum
hourly average concentrations above 0.12 ppmlisas determined by appendix H. (b) The 1-hour
NAAQS will no longer apply to an area one year raftee effective date of the designation of that
area for the 8-hour ozone NAAQS. The effective giesiion date for most areas is June 15, 2004.
(40 CFR 50.9; see Federal Register of April 30,29 FR 23996).)

6.7 The Utilities Menu

The Utilities Menu allows the user to define operational prefiler create custom aircraft, APU
and GSE. The items under the Utilities menu arediftelow.

» Operational Profiles
» User-Created Aircraft
» User-Created GSE
» User-Created APU

6.7.1 Operational Profiles

The Operational Profilesvindow (Figure 6-56) allows the user to set Quakteurly, Daily and
Monthly operational profiles, which are criticalttee dispersion analysis.

Figure 6-56: Operational Profiles
Operational Profiles - [Tutorial] E]@

" Quarter-Haouwly  © Daily  © Monthly

-

Awailable Prafiles

Preview
DEF.":".ULT .":".dd NEW MDI"Ith W _A_ i
January 0.
Februamy 0.
% b arch no..
- April no.. L
Duplicate bl ay 0.0
June 1.0..
Fiename itllli“ﬂ E-E--- v | "TFMAmMJ JAEOND

Help
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Source Strength Variation

EDMS calculates dispersion for quarter hour peribttsvever all source types can be expected to
vary in their activity or strength. For examplesatain roadway may experience a high volume of
traffic during the afternoon hours on a busy wegkdlacontrast, the same roadway may
experience little or no traffic for the early mangihours of a weekend. Therefore, operational
profiles are used to profile the activity or stringf any source over the course of an entire year
(35,040 quarter hours, 35,136 if a leap year) qonater-hourly basis in a manner that delivers
accuracy, yet eliminates a tedious brute force @ggr of providing the actual activity or strength
for every quarter hour of the year.

Entering Data

Data is entered in the same manner on each ohtbe bperational profile types. To create a new
profile, select the appropriate radio-button aresprAdd New. A new, unnamed profile will
appear. Adjust the factor values as appropriat¢h®istudy, and press Apply to save the new
profile.

Existing profiles can be modified by selecting thetmnging their values, and pressing Apply.
The pre-existing DEFAULT profile can also be adjusted is used when no other profile is
specified, or when a specified profile is deleted.

The Delete button will permanently delete the pedfiom the study. Profiles used in the study
should not be deleted. The DEFAULT profile may notle&eted. The Delete button deactivates if
DEFAULT is selected.

In every operational profile, at least one valuestmemain set to 1 to represent the peak. All
entered values must lie between 0 and 1, inclusive.

The Duplicate button will create an exact copyhef $elected profile. This allows for rapidly
generating a series of similar profiles. If muléigrofiles are selected simultaneously, any changes
being made will be applied to all selected.

Methodology

Operational profiles are based on the concept @k petivity. A peak quarter hour, day or month is
defined as the quarter hour, day, or month at witiehmost or maximum activity occurs. There
can be one or more such peaks among the 96 gharies in a day, among the seven days in a
week, and among the twelve months in a year. Betakty (regardless of how high or low it is in
absolute terms) is always represented by a 1 {giggimaximum activity) and anything other than
a peak is represented as a fraction of that agi@gta value between 0 and 1, inclusive.

Dispersion Calculation

For each quarter hour, the source activity or giters adjusted by multiplying by the three
corresponding factors for a particular quarter hafithe year. Dispersion is then calculated based
on this modified source activity or strength.

Si = (S) (QFi) (DFi) (MFi)
where
Si is the source strength at quarter hour i,
S is the absolute source strength at a peak quearter

QFi is the factor for the quarter hour of the da§:00-00:14 through 23:45-23:59) at
which the quarter hour i occurs,
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DFi is the factor for the day of the week (Mondagough Sunday) on which the quarter
hour i falls and

MPFi is the factor for the month of the year (Jayuarough December) in which the
guarter hour i falls.

Example

Consider a source emitting 100 kg/hr at peak quadar. Quarter hour number 181 corresponds
to the 85th quarter hour on January 2nd (a Fride3004). Suppose that the factor in the selected
guarter-hourly profile for the 85th quarter houfig, the factor in the selected daily profile for
Friday is 0.9, and factor in the selected monthbfife for January is 0.6. Then the source strength
at quarter hour number 181 is given by

S181 = (100 kg/hr) (0.7) (0.9) (0.6) = 37.8 kg/hr.

Note that EDMS uses the correct day of the weekrdaug to the calendar for the study year. If
the study year is 2004, then the 181st quarter fatisron a Friday. If the study year is 1990, then
the 181st quarter hour falls on a Tuesday, etc.

Peak Quarter Hour Activity & Annual Activity

For each source, the user is required to spedifigea peak quarter hour activity or an annual
activity and the operational profile in each of theee categories (quarter-hourly, daily, monthly).

If a peak quarter hour activity is specified, tiba annual activity is calculated based on the
following formula:

Annual Activity = (Peak Quarter Hour Activity) (3%0*) (quarter-hour factor avg) (day factor
avg) (month factor avg).

Note: Use 35,136 instead of 35,040 if the study yearlesap year.

If annual activity is specified then the peak geahour activity is modified based on the following
formula:

Peak Quarter Hour Activity = (Annual Activity) /$3040%*) / (quarter-hour factor avg) / (day factor
avg) / (month factor avg).

Note: Use 35,136 instead of 35,040 if the study yearlmsap year.

The factor averages are the mean values of dfieofdctor values in the selected profile. The
above approach ensures that the peak activitytendrinual activity are always reflective of each
other based on the specified operational profiles.

Quarter-Hourly Operational Profiles

The Quarter-Hourly Operational Profiles radio-botadlows the user to specify the fractions of the
peak quarter-hour operations that take place fon eithe 96 quarter hours in a given day. This
fraction is expressed as a real number betweenl @ ainclusive, such that 0 is equal to 0% and 1
is equal to 100%.

Daily Operational Profiles

The Daily Operational Profiles radio-button allothie user to specify the fraction of the peak hour
operations that take place in each of the 7 dagsgiwen week. This fraction is expressed as a real
number between 0 and 1, inclusive, such that qQusileto 0% and 1 is equal to 100%.

Monthly Operational Profiles
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The Monthly Operational Profiles radio-button alkoWe user to specify the fraction of the peak
hour operations that take place in each of the d@ths of a given year. This fraction is expressed
as a real number between 0 and 1, inclusive, swltis equal to 0% and 1 is equal to 100%.

6.7.2 User-Created Aircraft

The User-Created Aircraft window (Figure 6-57) alothe user to create custom aircraft types
(known as "user-created aircraft") to supplemeatabnventional types supplied in the system data
tables of the EDMS database. In creating a usetededrcraft, the user will need to specify

certain characteristics of the aircraft type foe usemissions and dispersion analyses. These
characteristics include the Number of Engines, Gated-light Profile, Times In Mode and

Engine Emission Indices and Fuel Flow rates.

This window makes it easy to create an aircrafebam airframes and engines contained in the
EDMS system database. For example, to model araftisgith only 2 engines that usually has 3
engines, one has only to specify an EDMS aircradtemgine and set the number of engines to 2.

Figure 6-57: User-Created Aircraft

User-Created Aircraft
I zer-Created Aircraft List
Cateqgary
Wl et Add New
My Aircraft(2] Size |Large j
My Aircraft{3] Dielet N =
My Aircrat(4] I Designation | Civi [
iy Adrcraft[5) Duplicate Engine |Jet ﬂ
zage | Fazsenger ﬂ
Rename
[ Air Taxi
Murnber of Engines 2 European Group |Medium Jet j
Engine Emizzions D'ata Source Flight Praofile
— IUse Spstem Emizzion Indices Aircraft | ﬂ Aircraft |-"-"t‘~’iElt Husky 1B ﬂ
and Fuel Flow R ates Eliglis | ﬂ Bl |IEI-3|3EI-E j
hode Time [ming) Fuel Flow [F.o/z) CO [EN HC [El] MOx [El] SOw [El)| Smake Mumber
Tawi Out 7.0 0.000 0.000000 0000000 0.000000 0800000 [0.000
Takeoff 0.0o 0.000 0.000000 0.000000 0.000000 0.800000 0.000
Clirnbr Ot 19.00 0.000 0.000000 0.000000 0.000000 0.800000 0.000
Approach 070 0.000 0.000000 0000000 0.000000 0800000 [0.000
TawiIn 220 0.000 0.000000 0000000 0.000000 0800000 [0.000
MOTE: Mo default GSE /AP s are ak C | Hel
azzighed to user-created aircraft. ance =R

Adding User-Created Aircraft information

To add a new aircraft to théser-Created Aircraftist for use in the study, pretise Add New
button. A new aircraft will appear in théser-Created Aircraftist, already selected and ready for
the default name to be edited. To remove an atrfn@h the list press thBeletebutton. If an
aircraft is deleted, it cannot be restored. Carstrba taken that the deleted aircraft will not be



needed to run EDMS studies in the future. PresBtipicatebutton to duplicate selected
aircraft. To rename an existing aircraft that isha list, either double-click on it, or press the
Renameébutton. Enter the desired number of engines iNln@ber of Enginefeld.

Engine Emissions Data Source

The user may specify emission indices (in gramsjpegram or pound per thousand pounds) and
fuel flow rates (in kilograms per second) for opgital engine of the selected aircraft in the
Aircraft andEnginepull-down menus, respectively. Checkidge System Emission Indices and
Fuel Flow Rateswutomatically updates the display table at theonoif the screen.

The user may edit any of the values in the distdéle by double clicking the value. If a change is
made théJse System Emission Indices and Fuel Flow Ratesk-box will get unchecked.

Flight Profile

An appropriate flight profile must be selected dispersion analysis. In thdight Profile box,

select a system aircraft-engine combination froentéio drop down lists. The selected user-created
aircraft will follow the same flight profile as tiselected aircraft-engine combination, which also
determines the times in mode in a dispersion aisalys

Category

Select an appropriate category for the new airersifig the 4 drop down subcategory lists in the
Categorybox. In the data tables, the category is abbrediatth a 4-character string (e.g.,
"HCJP"). Aircraft subcategories and their abbrewrad are explained in the table below. Size is
defined by Maximum Takeoff Weight (MTOW).

Note: Aircraft categories were assigned based on infooman the FAA Integrated Noise Model
(INM) aircraft table and the latest revision tocaaft weight class definitions. Weight classes are
based on definitions in Appendix A of FAA’s Air Tife Control, FAA-7110.65N. If an aircraft
changed weight classes since its listing in the [&IMraft table due to the revision of FAA’s Air
Traffic Control, the new weight class was usedchift category assignments were verified using
two references: The International Directory of CAdrcraft (Frawley, Gerard and Jim Thorn.
Weston Creek: Aerospace Publications Pty Ltd., 1998) The International Directory of Military
Aircraft (Frawley, Gerard and Jim Thorn. WestonékieAerospace Publications Pty Ltd., 1996).
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Aircraft Categories.

Subcategories | Options Abbreviati
Heavy (MTOW over 255,000 Ibs) H
Size Large (MTOW 41,001 to 255,000 Ibs) | L
Small (MTOW 41,000 Ibs or less) S
Civil
Designation  |Military M
General Aviation G
Jet J
Engine Type |Turboprop/Turboshaft T
Piston P
Passenger or VIP Transport P
Cargo or General Transport C
Business B
Usage
Helicopter H
Combat or Attack A
Other @)
Light Helicopter H1
Heavy Helicopter H2
Business Jet JB
Large Jet JL
European Medium Jet IM
Category Regional Jet JR
Small Jet JS
Propeller PP
Supersonic SS
Turboprop TP
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6.7.3 User- Created GSE

The User-Created GSE window (Figure-58) allows tke to define ground support equipment
(GSE) that do not exist in the EDMS system datablasaddition to specifying emission factors,
the user should enter a default operating timedpgarture, arrival, annual usage, power and load
factor to assist in the adding of new GSE to a study

Figure-58: User-Created GSE

User-Created GSE

User-Created GSE List
[N ——— Default Walues
by Gze Add N
Mﬁ Geel2] & OpTime &rival 0 [hours]
My Gse[3] Delete OpTime Dept 0 [hours]

- Annual Operating Time 0 [hours)

m Power Rating 0 [harsepower)

Rename Load Factar 0 [

Emigsion Factors D ata Source
ifi System GSE Type Manu rear

| =] Jaos

Emizzion Factaors [g/hp-hr]
Co Tatal HC NOx 50x PH-10

Diegel

Gaszoline
CHG
LPG

ol o]l ol o

| 0|
| 0|
| 0|
| 0|

ol o]l ol o

ol o]l ol o
ol o]l ol o

ok | Cancel | | Help |

Adding User-Created GSE information

To add a new GSE to théser-Created GSHst for use in the study, pretise Add Nevbutton. A
new GSE will appear in theser-Created GSHst, already selected and ready for the defaame

to be edited. To remove a GSE from the list presDletebutton. Before deleting a GSE, care
must be taken that the deleted GSE will not be @édd run EDMS studies in the future, since
once the GSE is deleted, it cannot be restoredssPtheDuplicate button to duplicate selected
GSE. To rename an existing GSE that is in the disther double-click on it, or press tRename
button. Enter the desired number of engines iiln@ber of Engineseld.

Default Values

Please enter appropriate values in the edit baxe®g@ Time Arriva] Op Time DepartureAnnual
Operating TimePower RatingandLoad Factor These default values are the initial values abpli
to the GSE whenever it is added to a study. Aft&iS&k is added to a study, its default values can
always be overridden.

Emission Factors

The user can specify emission factors (in gramshpesepower-hour) for one or more of the fuels
in the Emission Factors box, at the bottom of theet. Only emission factors for CO, Total HC,
NOx, SOx and PM-10 need to be specified. Emissidmegafor NMHC and VOC are derived from
Total HC, and PM-2.5 is derived from PM-10. Howevtdrese values can be obtained from a
system GSE. Ithe Emission Factor Data Sourt®x, selecSystem Tableand the values in the
Emission Factordbox will automatically update to reflect the chos#gta source. Choose the
System GSE TymandManufacture Yeawhose emissions data is desired from the drop dsta
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6.7.4 User- Created APU

The User-Created APU (Figure 6-59) window allows tiser to define an auxiliary power unit
(APU) that does not exist in the EDMS database. dde must provide the model with a default
operating time, and CO, NOx, PM-10, Total HC, aak®mission factors.

Figure 6-59: User-Created APU

User-Created APUs
Uzer-Created APU List
HiyApu Default O peratingT imes
idd Mew O Aarival 13 (minutes]
Dielete On Departure 13 [minutes]
Druplicat
ﬂ + Uszer-Specified (" Spstem Tables
Renarne J
Emiszsions Factors [K.a/hr)
Co Total HC MO S0 Ph-1042.5
| 038219 | 004726 | 203425 | 020547 | i
0K | Cancel | Apply | Help |

Adding User-Created APU information

To add a new APU to thdser-Created APUist for use in the study, pretise Add Nevbutton. A
new APU will appear in théJser-Created APUist, already selected and ready for the default
name to be edited. To remove an APU from the liesp theDeletebutton. If an APU is deleted, it
cannot be restored. Care must be taken that tretedeAPU will not be needed to run EDMS
studies in the future. Press tbBeplicate button to duplicate selected APU. To rename astiexj
APU that is in the list, either double-click on @t press thdRenamebutton. Enter the desired
number of engines in tiéumber of Enginetield.

Default Operating Times

Enter appropriate operating time values in the leaoites forOn Arrival andOn Departure These
default values are the initial operating times agapko the APU whenever it is added to a study.
After an APU is added to a study, these defaulieslcan always be overridden.

Emission Factors

The user can specify emission factors (in kilogra®s hour) inthe Emission Factorbox, at the
bottom of the screen. Emission factors for CO, Tel&, NOx, SOx and PM-10/2.5 need to be
specified. Emission values for NMHC and VOC aredstifrom Total HC, and PM-2.5 and PM-
10 are equal. However, these values can be obtéiom a system APU. In themission Factor
Data Sourcebox, selectSystem Tablesand the values in th&mission Factorsbox will
automatically update to reflect the chosen datacgoChoose a system APU whose emissions data
is desired from the drop down list.
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6.8 The Window Menu
TheWindowMenu is a standard Microsoft Windows menu itetncohtains the following options:

e Cascade
e Tile
e Toolbar

» Status Bar
* [Open Windows List]

The Cascade command resizes and layers an opep gfowindows so that each title bar is
visible. The Tile command resizes and arrangespam group of windows side by side. The user
has the option to display or hide the Toolbar d@Status Bar, can choose what size the icons will
appear, and is able to Arrange or Line up the varigons. Finally, if there is more than one
window open, they will appear at the bottom of thisnu, giving the user the opportunity to easily
switch among the open windows.

6.9 The Help Menu

TheHelp menu provides access to the EDMS online help. Hélp menu contains the following
options:

e Online Help
* About EDMS

SelectingOnline Helpcalls up the EDMS online help. Tdout EDMSoption displays the
version of EDMS that is being used, the release daie technical support contact information.

6-102



